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AETICLE 1. 

♦ 

ON THE STONE FIGURES AT CHINESE TOMBS AND THE 
OFFERING OF LIVING SACRIFICES. 


By William Frederick Mayers, 

Chinese Secretary of Her Britannic Majesty's Ley at ion at Peldny* 

T he practice of adorning tlie approaclies to tombs of sovereigns 
and dignitaries of State in China with an avenue of stone fi- 
gures of various kinds is well known, and has frequently formed a 
subject of speculation among European enquirers; but no attempt to 
assemble the data to be found on this subject in Chinese literature 
appears as yet to have been made. It may be useful, therefore, to 
collect for purposes of reference such information as has been met 
with by the writer in connection with the usage. 

The most striking instance of the practice in question, and one 
wdiich is annually brought under the notice of visitors to the neigh- 
bourhood of Peking, is the extraordinary avenue of colossal figures 
by which the Mausoleum of Yung Loh, the great emperor of the 


(*) This paper was read before the Society on the 12th March 1878. Mr, 
Mayers died at Shanghai ou the 23rd. The Editorial Committee feel they 
cannot allow the occasion to pass without an expression of^the deep regret 
felt by all classes at his early death. As a deeply read and accurate scholar 
Mr. Mayers had won an honourable po'^itiou. and students of Chinese owe 
him a debt of gratitude for the thorough manner in which he opened up 

many of the most abstruse holds of Chin.se literature and practice. / 
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Mill" dynasty, (died A. T). 1421). is approached. In his paper on 
the Alt' hittctniG oi‘ I.’liina. read h.i-ie the Koval Institute of Eri- 
tidi Architect- o:i the L-t D.-iemh-r. 1873. l^Ir. 'William Simpson 
des- "‘ii- s tlrs avciiiie in the h >11 ovine teini-: — 

“ili-n hr-ean fCie (,i‘ the li.io d h atu: oi the iMiii" Tombs, that 
is. a loiiL*' ’h'f'ii’i’i' with C'.iLi'-'.il 'tour tiLri'rs oli each side. This 
stranue a]/nive cTi is ntaiTy a luiL/ in leiivtii. — Tliere are thirty-two 
fi^uivs in all. twenty of them beiuc, uuiniel-. and twelve are hii- 
m.n. They ire in pai^s, rtpiKj^ite r^ch otle.r, and facin" the road- 
way. Fin-t ai’r two erililn- courliaut. tlien two .-tandinp; two 
cemeF lecuuihenL, and two .-tauoin.u : then clejhants, as^is, and 
lior-cs "iv.nped in the -ame way. Tlie liuinan ehi^ies seem to be 
t]io.'^e of weiTiors and pri.ad-. They are all of stone, and aithouyh 
not ero entcMl in what wo uiideu-tand by rude art, yet they are not 
of a hiyh das'; of work. I hit in lookina: at tliem liow superior 
the conventional forms of Eyv[)tian art were for such purposes.” 

The description given by the Eev. Dr. E<lkin3, in Iiis chapter 
on Peking, forming an Appendix to the Kev. A. AVilliamson’s 
in NoriJt Chiim^ (YoL II, ]). 387), of the avenue of 
figuii'- at tlie Tuiuh of Yinm Loli, i- , 'Somewhat more minute and 
accurate than that of dll'. Siuipsi m LdJu^■e <tuoted, and the liberty 
may he taken of repro<lucdng it here. Dr. Edkins says: 

There are two pairs of lions, two of unicorns, two of camels, 
two of h('r-(\s. ( jne pair .-tands, and the other pair sits or kneels. 

Tln^ depliants are thirteen fe"t hii^h, hy si'veii wide, and fourteen 
feet long. Eeyntid tlie animals cnme the military and civil man- 
darins, of wliom there are on each side six. Each figure is also 
one .stone. The military figures are carved to represent coats of 
mail extending to the knifes with tight sleeves. A round cap 
covers liead and ears, and Iiangs to tlie shoulders. Tlie left haml 
holds a sword, the right, a haton o\ jn-i, Tlie civil officers have 
long hanging sl'cves. witli a sasli round the waist, which falls to 
the feet before and hehind witli a Lmgtassil. Tliey wearasijuare 
cap iiTKler Vvdiitdi their long ears am ex})Oi>e(L The girdle consists 
of emhroidm’ed squares. The sijuare euihroidertMl breastplate is 
fastened hy a sash ruiiml the neck which liangs down the hack.’^ 
The avenue at the Cli' ninj-Jlnfj ^ or tomh of the emperor 
Yung Loh, described above, is the most imposing in style and the 
most perfectly preserved C^) of all that is open to view of tliis 


(*) Mr. Sibipson is in error in remarking in his paper that “ as the 
Ming dynasty ended in 1628 [this is a mistake for 1643] their tombs have 
had no one since tliat peiiod to discharge the necessary services,” — i.e the 
perfoimance of religious rites. An otiioer of the Court is, on the contrary, 
bent twice a year from Peking to ofior sacrifices at the tombs of the Ming 
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description of statuary work in China. A similar avenue leading 
to the tninb of Hung ^yu, the ff^imder of the Ming d^masty (died 
A. D, 1308), near Xanking, has sulfered from the ravages of both 
time and war, but it still presiu’ves enough of its ancient dignity 
and proportions to furnish an interest iig sight to the visitor. 
In the neiglibourhood of the cities of Shanghai, Amoy, Chefoo, 
and probably others among the Treaty ports also, tire tombs of 
deceased servants of the present dynasty are to be seen, at which 
figures of the same description, although Ic'^s in nu]nl)er and of 
smaller size, than those which keep watch over the burial places of 
the departed Sovereigns near their respective capitals, are erected. 
Ill the vast walled enclosures ci.mtainiiig the tombs, saerilieial halls, 
and other buildings which, collectively, f(»rm what is known as the 
Mausoleum of each emperor of the dynasty now occupying the 
throne of China, similar avenues of colossal tigures exist, but the 
jealous manner in whicli these sacied places are guanled against 
the intrusion of visitors makes tliem inaccessible to Europeans. 
Tlie Flwamj Luuj (*) or Imperial tombs of the present dynasty are 
situated in tlie mountain range to the nor 11 1 of Pekhig, occupying 
two separate tracts, which lie r(^<pectively ea^^t am I w(‘St of the 
capital, at a distance of about 100 miles on either hand. 8nc- 
cessive sovereigns and their consorts slionld be interred, according 
to the system originally contemplated, in alternate onler at one or 
the other of these sites; Imt thc^ idigihie spots in tlie MTstern Hills 
Laving now heen almost entirely occupied, recent interments have 
taken place at the Eastern Mausolea only. The Ta Ts'iwj ILcei 
Tien, or Cidlected Institutes of the reigning dynasty, furnishes 
some information relating to the avenues of ligures with which the 
earlier Mausolea are piovided. On the suhji^ct of the Imperial 
tombs, as u]>oii every other do tail of the Cdiine^e administration, 
}»r<*scriptivo rules are placed on rec<>rd, witli an aS' on i.^hing mi- 
nuteness of detail, for execution by tlie de[>artnient -(werally con- 
cerned; and, although tlio actual diiinmsioim and pn ehe ^tyle of 
adornmeut of each Imporial loud; ar.‘ not inimutaldy jmwrribed, 

dynasty; and all existing toudjs uf fLiv.aer rulers are cart*ruli\ T/atcIieil o\m* 
in theory at least, by the yre^eut occupants of tiie Thiooe. 

(*) ^ The use of t}ie tmn limj, proi'ierly Mguiivin; a hh h rnouut 
or peak, in the sense of a bu-'cil mound nr tumulus, dale- fron^ a pciio I ui 
remote auti^iuity. reiii,i])s tlie eardc-l .‘■pcei.d U"tice of tfe exoro. ^ion. ij 
that Contained m the suh T‘i>>uj ^ the well-kn.jwn aiili-jua- 

rian treatise by Yiug S)’ i *, who wrote cboiu th . middle vithc 2od ceutnry 
of ou‘’ era. He remailis that the tomb of Hia How Kao C. is 

mentioned in the Tso Ch'ivan under the name of Nan L\ra\ and he advis 
that in his own day the tumuli under wliich piinces and nubics were buried 
were all designated us Limj, {Fetuj Sah Tumj, Book B>), 
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neing left to tlie filial piety of the SBceeeJiBg sovereign and to the 
management of the high Commissioners app'jinted, wlienever ne- 
cessary, for the execution of such 'woihs, the details of the huild- 
in<^s heretofore constructed are minutely recorded in this official 
compilation, ('^) At the Illao Lhxj ^ ^ or tomh of the emperor 
Shun Che, the first sovereign of the present dynasty, it is recorded, 
there are placed in front of the grand gateway, called the Lmuj 
Feng Men, m E n « row of stone figures repre:5enting living 
beings m M ^ ^ follows, namely: 3 pairs 

each of figures of civil and militar}^ officers of State, in court dress 
and in helmet and armour respectively, and 1 pair each of recum- 
bent and of standing Ki-Un, lions |p|p), elephants, horses 
camels, and (t) making eighteen pairs in all, beside two 

icang cliu ^ U or pillars, measuring two claunj, two cltili, seven 
ts^un in height. 

The embellishment of the avenue leading to the tomb of K’ang 
Hi is somewhat different. Hero, it is noted, there are one pair 
each of statues of civil and military officers of State, clad as above 
described, and three pairs of standing figures of horses, elephants, 
and lions, making five pairs in all with two pillars as above. The 
tomb of Yung Cheng is guarded in a precisely similar Avay, hut a 
Tariation occurs again at the last Mausoleum of which a description 
exists in print, that of the emperor K’ien Lung; Here, in addi- 
tion to 1 pair each of human figures, six kinds of animals are re- 
presented, all standing, viz., horses, Kt-Iin, elephants, camels, 
sicxoi-ni, and 6'J/e, makiiig eight pairs of figures in till. 

As has already been observed, no precise regulation appears to 
be in force respecting this mode of decorating the approach to an 
Imperial tomb, and in some cases the aveinie of figures may be 
altogether omitted. The emperor Tao Ivwang, it is reported, ex- 


{*) Cf. ^ ^ ^ Book 711, p. 6, under head of, 

"p ^ or Board of Works. 

(+) The su'an-7ii and the lion are recognised by the Chinese as 

one and the same creature, although the designation |pjp she is most com- 
monly given •to the real animal, and, as is to be seen above, distinct con- 
ceptions exist in relation to the objects which bear the two separate names. 
The Sicannn is usually depicted in tbe shape of a Hon, but with uplifted 
liead. as though in tlie act of roaring. The Chinese appear to have obtain- 
ed tbeir earliest knowledge concerning the lion under the name sicaunii, 
w’hich is found in the Muh 2" ten T^ze C/iican, the Urh Ya, and other an- 
cient works ; but in the second century after Christ a live lion was sent by 
way of tribute from Su-lch (Kashgar) to tbe court of Shun Ti of the Han 
d\ nasty, and the name Slic ||j^ ap2u\ars tlicu to have been devised for it, 
as signifying the Lord of Beufats, 
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pve?>ly forbade the erection of snrli fi^'uros in front of owa 
]tl<u*e of sepulture, ])ut \vh<*tli(‘r tliw prolnljitiou by .i 

des^ire to obviate a lavi>h ex[)(.niilitLire or Ijv iciotH k 

not generally known. Some eiuin^mt }>roiea'rOrs oi the :>L‘mue>^ (d‘ 
Fniiii which deals so laigihy with the aspt-*^ and eonstrim- 

tioii of tombs, are opposed to tlie pIuL'ing of lines of uprr^hi 
along the SJu-a T<Jo ^ or Spirit's Itoad, 1. c. the avenue I'-ad- 
ing to the tomb. 'Whatever may have been the gnmnd of the 
objection entertained by the emperor Tao Kwang, this did net 
prevail with his sou and successor llieii Feng, (dieil ISh 1). at 
Avliose Mausoleum the customary stone liguivs are known to liavo 
been erected; (’^) and the same course is report(Ml to liav** 
followed at the mausoleum of the eiu])eror Thing Fhe, his son an i. 
successor (died 187 j), the works u[>on wliicli are barelj^ comphded 
as yet. 

The license which appears to he taken in connection witli tlie 
adornment of imperial tombs is not extended to that atfeeting the 
burial place.s of the most di.^inguislunl noldes and iiuldic functio- 
naries. The Ta Tsiiuf T'mnj L/ or Ilitual Ordinances of the pre- 
sent dynasty (f) contains some regulations on this siilijfct which 
are worth noting. The t(*xt is as follows: — 

For otticials of the lirst rank, the hurial gvouml diall measure 
pu (of about 6 feet each) from the centre of the grave-mound to 
each side of the quadrangle, and the tumulus shall he 1 c/o/og G 


(*) As the method by which the material for these colossal etli.vie'^ is 
convened to the sjiot at which they are hewu into shape is doubtless tlie 
same at present with that employe i in remote antiquity, it may be u^ol'ul 
to include some account of it here from personal ub'iervation. The liuie- 
stone quarries of the Fangshau district, situated about oi) miles hum Pe- 
king, furnish the blocks which are carved into the shapes traditionallv con- 
secrated to the guardianship of ihe tombs ; and for the eonipietion of tJio 
mausoleum of Hieu Feng it was necess.iry to transport la is-.es of stone, 
estimated as weighing not less than six tons each, to a distance of 
90 miles eastward from Peking, or about 140 miles in all. The huge stiuare 
blocks are so quarried out as to he allowed, when linally detached, to sink 
to rest upon two longitudinal beams, which are suhsetpiently raised to a 
siifiicieut extent to allow two pairs of wheels, consisting of solid hlocKs of 
wood roughly hewn into a circular shape, to be placed beneath them and 
connected by axles. From these axles are suspended two enormous pa- 
rallel hawsers, hanging but a few inches above the ground, and extending 
for many yards in front of the truck. On either side of the hawsers there 
are fastened, at short distances apart, transverse lengths of drag-iopc, to 
each of which a pony, mule, or donkey is harnessed, ani hy thc^'C nie.ius 
some hundred or hundred and fifty animals may be bioimlit to bear on tho 
task of conveying the monolithic mass to its final destination. Special 
roads are prepai'ed, wlieu necess<iry, to facilitate the removal. 

(t) Cf. ^ edition of 1824, Book 52, p. 10. 
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ch'ili ^OT the second rank, the dimensions shall he SO pit 

and 1 cli'uu} 4 ch'ih and for the seventh rank, 20 and 6 

ch'lli. The ground shall ])e walled in Stone effigies shall be 

erected, to wit: for individuals from the first order of nobility 
(ktitiij) down to the second official rank, there shall be set up ono 
pair each of human figures, horses, tigers, goats, and pillars. For 
the third rank, the pair of human figures shall be omitted. For 
the fourth rank, the human figures and the goats shall be omitted; 
and for the fifth rank, the human figures and the tigers shall be 
omitted. At the gateway of the tomb, a tablet shall be erected, 
setting forth the rank and name of the deceased (or, in the case of 
females, the title bestowed upon her by imperial patent and her 
maiden family name). For the finst three orders of nobility 
hole, pch) the tablet sliall be 9 rh' ih in height and 3 ch'ili 6 ts\in 
Avide, croAvned Avith a dragon Ijorfler and supported upon the back 
of a tortoise. (■^) The croAvning lionler is to be 3 sk'ilt 2 tbun high, 

and the support 3 ch'ih 8 nn high A similar style of tablet, 

but of someAvhat smaller dim-msions, is accorded in the case of 'an 
official of the fir.^t rank; Avhilst for those of the second the croAvn- 
ing border is to represent the head of the Ki-lln instead of that of 
the dragon.’^ 


(*) li -t m show hu'ei fu — lit. dragon -headed and tortoise 

crouchiiiL^. Mouumental tablets thus adorned and supported are familiar 
to the eye of most residents or tiav^'llers in China. The tortoise, hwei, in 
one of its mythical developments !-> regarded as the type of strength and 
endurance, and hence it appropriately supports on its hack the tablet in- 
tended to perpetuate a record With reference to the dragon-headed orna- 
ment, Chao Yen-wei, ^ ^ an author of the 12th century, in his 
Collectanea entitled Ytm. Li Mun Ch'ao ^ ^ (Bk. 1, p. 7) states 

that in the palaces of llie &overci;-.ns of the T’am; dynasty the carving of 
the halu-tui'hs of the ^tone t-t.iiicases was in this shape ; and that in his 
own day it was commonly to he sceu in Buddhist temples. 

In this connection it mav not he out of place, as an illustration of the 
rise of Chinese aiclutectural fancies, to quote from another collection of 
miscellanies of the same period, the 2Ieh K'eli Hivei Hi ^ ^ ^ Jp, 
by P’eng Ch'eng ^ an acf'ouut of the introduction oi the figures of 
fislies Avhich, Avith cuiveu, uplifted tails, are to be seen crowning the roofs 
of must large Chinese temples. The author saAs (Bk. 5, p. G): 

‘‘ Owing to the frequent conflagrations of the palaces of the Han dynas- 
ty, the soothsayeis gave* counsel that flgures should be made representing the 
‘fish-tail constellation’ in the Heavens, and placed upon the tups of houses, 
as a talisman against the evil. At present, since the days ol tlie T’ang 
dynastA, one sees upon the roofs id old temple buildiugs figures which 
resemble a fish in the attitude of flying, with its tail pointing upwards : 
I know not when the name became changed to that of chHh icen 
The tail is not like that of a fish.” 
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Such heing the state of the ca^e re^ard'^ custom and ordi- 
nance in coniiectiun vdtii this practiee. the princii»le or tradition 
underlying the system may now he in vestige, ted .se* * * (§) far as available 
means permit. The only recent Chiiv^se autlior who is known to 
have occupied him^(df with the nue^tioii is AVu Yung-kwaiie, in 
his treatise U[iuii the laws and iiistitutioiis of Die reigning <lynastv, 
published by him while holding othce as Goveruur General of Hu 
kwang in 1832. C") In Book 17, p. 3, nieh-r the head of Fune- 
real Bites, the following note is appmuled to the extract given 
from the Tti T^-^' uiij T^nufj LI on the su1>j'-^ct of the ^liUi iSiaiuj 
iilthtQ ^ ^ or Stone Figures at tombs: — 

“ With reference to the linage of rroctiug tlie^ie stone ethgies, the 
Feng Huh Thf/zg (f) has the following ^tat;. nieiit : ‘The iruinj 
suuuf (J) was a thing which was ad<lieted to devouiing the liver 
and brains of the dead; and for this reaMiu [the functionaries 
termed] the fa)(g siang bhe Avere used, on the day of iuterineiit, to 
go into the vault to drive away these things. Be.^iide thi^, a fiunj 
slang was set up at the side of the tL-mh; ami as the (rang slantf 
stood ill awe of cypresses and (jf tigers, cypresses were planted 
and [figures of] tigers erect^Ml in front of the tomh. At the tomb 
of Cliao Kh, the Governor of Tsing-yang under the Han dynasty, 
stone columns were erected; and at the tomb of IIoli Ivmping {§) 
stone figures of men and horses were arrayed.’ The Avork entitled 
Chib Ivuh Tsze (||) says: ^iSince the times of the Ts’in and the 
Han dynasties, stone tigures of human beings, goats and tigers, 
and pillars of stone, have been erected, like the procession of at- 
tendants Avho Avaited on the deceased during life,’ The above 


(*) The work is entitled Wu Hioli Lull Gh'u Pien^ ^ ^ ^ 

and consists in a compilation of tlie ordinances and statutes contained m 
the Ta Ts'‘ing Hivei 'Lien and Ta Luh Li, etc., with explanatory 

notes and historical illustrations. 

(t) The work of Yiug Shao of Han DAmasty, already referred to in a 
note aboAre. The passage quoted above is not to be found in two separate 
editions of Ying Shao’s work in the possession of the writer, but it may be 
traditionally ascribed to his peu in some repertory consulted by Wo Yung- 
kwang, which has not been ideutitied. 

(+) ^ This term, with that of fang -S'iang -she ^ 

will be explained farther on. 

(§) # i the famous general of Wu Ti of the Han dynasty, 
who is believed to haA'e brought back to China from a campaign in Kash- 
garia the first image of Buddha seeu in China. He died hi B. C. 117. 

(II) ^ ^ — the work of a writer named Wang Jni ^ ^ of the 

T’ang dynasty. It is described in the Chih Chat Shu Luh, a catalogue 
dating from the Sung dynasty, Book 10, p. 10, as being a compilation from 
some eai’lier collections of Miscellaneous jottings. 
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nuL?ii:< at Liiixr.si: 

iihlicato^ tho on,L;in of tlio prioMco of tT'octiiii; those elhi^ios of mon 
and animal^, d'lie statues of Irnaaii boiii^L^^s are soUKdimos called 
chin/ff, (^) and the stone pillars are similarly called by the 
altHrnatiye name Jnrff jiifto ^ 

Ihdore p^oiii" favtln^r, souk- (*xplanation may he given with re- 
gard to two of the terms com^a'hed in the extract attributed to the 
Fc/ffI Tnurj. The itynnj .s/'O/y ^ ^ is an imaginary monster 
oi which mention is not unfrer|ueutly found in Chinese works. 
87 .e-ma TVieii, in his life and history of Confucius "gg, ^ 
■Jtt speaks of tlie monstrous dragons and icantj bian*] Avhich 
exist in the waters;” and Hwai Xan Tsze is also quoted as declar- 
ing that the irrtiHf siamj is a product of the waters, (f) Although 
this is not ex[)licitly stated hy ^uy Chinese authority, there is 
reason for believing that the ir/nhj s/ftng is the same with that 
eh-^o where described as the i/iii) a creature mentioned in the 
apocryphal work entitled the SJniJi jjt ^ which in its 
]n’esent form is supposed to dale from the period of the T’aiig dy- 
nasty. In this Tvorlc the following passage occurs: (t) In the 
reign of T^fah Kung, sovereign of Ts’in (died B.C. 621), a certain 
man of Ch'en Ts’ang was digging in the ground, when he found 
a creature which was something between a goat and a pig in shape. 
Xo one was able to give it a name; but he met on the road two 
youths Avho sai<l to him: this called the ylin. It devours the 
brains of the dead underground; hut if you pierce its head with 
2 :>ines ^ and cypresses it will die. If or this reason cypresses 
are planted now upon graves, in order to ward off this danger.” 

So much for the vra/^r/ >/!/?/ 7 monster and the practice of plant- 
ing cypresses in the neighbourhood of tombs, — one of.Uie many 
usages in whicli the ancient Chinese are seen to have been impress- 
ed witii the same ideas in relation to their burial customs as were 


(*) ^ fljl. The PVi W^hi Yiin Fu (Book Cl) gives the following ex- 
planation of tills term : “In the history of the 'SVei dynasty, the annotation 
to the reign of Ming Ti states that in the first year of the reign King Ch’u 
{A. I). 2:>7), a great supi»ly of copper was given out, wherewith two statues 
were cast, which were named ]Ven<j CJuDifj, They were seated without the 
K 5 ze-ina gateway of the pala<-e.'’ 

(f) F\i Wph Ynn Fu, Book o2. 

(7) Cf. Shull I Kl. Book II, p. 12, in Vol. 35 of the Ilmi Wei Ts'xing 
Shu. The pa'^sage as piintcd in thi'^ place is slightly different from that 
quoted, as from the Shuh I Kl, in the She Liii Fu ^ ^ hook 25, art 
/f'H? the vai^iation is imimportaut. It consists principally in the addi- 
Uun of the words rendered above as : “ no one was able to give it a name,’’ 
ill placo of thy words “ Muh Kung,’ which stand hy themselves in tho 
other text. 
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entertained by the nations of the West. The/awy siang she who 
are found mentioned in connection with this monster, in the pass- 
age cited by Wu Yung-Kwang as above quoted, were functionaries 
who, according to the Chow Li jgg, or Official Eitual of the 
Chow dynasty (Book 31), were specially charged with the duty of 
exorcising evil influences from dwelling houses and tombs. Biot 
{Le Tcheou Li, Paris, 1851, Vol. II, p. 225), translates the pass- 
age in question as follows : — “ Lorsqu’il y a un grand service fun^- 
bre, il precMe le cercueil jusqu’a la tombe. Quand on entre le 
corps dans le caveau, il frappe les quatre angles avec la lance, 11 
chasse le Mang Hang." {^) 

From the extract assigned to the Feng Suh Tung, as quoted by 
Wu Yung-kwang, it would appear that in times posterior to the 
Chow dynasty, an image of the exorcist ov fang slang was erected 
by the side of the tomb, from whence it would seem the inference 
is left to be drawn, the practice arose of placing figures such as 
those called tvhig cliung (the images of warriors and civilian func- 
tionaries) in the same position. Something remains to be said, 
farther on, with reference to these statues of human beings ; but 
before proceeding to the second portion of the present enquiry, 
the meaning probably attributable to some of the other figures 
placed at the approaches to tombs may be briefly touched upon. 

As has already been noted above, the cypress tree and the tiger 
were believed at a very early period to exercise a special power of 
guardianship against the attacks of goblins or ghoul-like monsters 
upon the remains of the buried dead; and these are the earliest 
among the objects which are recorded as having been planted or 
represented in the neighbourhood of tombs. We find them in 
company there at the present day, and with them the traces also 
of other creatures believed to be invested with supernatural pow- 
ers. The monumental tablets erected in honour of a deceased 
person are crowned, as has been seen above, in some cases by the 
head of the It or “harmless dragon,” and in others by that of the 
Kl-Un, or beast of happy omen. For personages of a still lower 
degree — the third grade of official rank — the regulations provide 


* M M — Mang-Uang or JVang-liangy a name in which an obvious rela- 
tionship with the Wang-siang may be iioticp^l. The more orthodox way of 
writing this name, however, is Fung-Uang H a. as is seen in accepted 
editions of the Thirteen Classics. In K’ang tli’s dictionary the term Fang- 

liang^ as above, is defined as synonymous with Wang^-liang 1^ m. 
and this expre-siou is explained as signifying * ** a goblin or sprite of the 
woods and rocks.” The explanation, quoted in the same place, of Chang 
Hong’s poem entitled Tung Kvig Fu, (2n(l century \.d ), gives the meaning 
of jang-liang as “ a spirit of the lakes and meadows.” 
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tliafc the crowniug border is to represent the f ten lull H W. and 
the pili-sieh These two fabulous creatures, the meaning of 

whose names, translated literally, is ‘‘the good fortune of Heaven” 
and “a charm against evil,” were anciently represented in full 
effigy, according to the authorities quoted by Wu Yung-kwang, 
in front of tombs. The notes in explanation of the Si Yih Chwan 
•g ^ or Description of the countries of Central Asia, forming 
part of the History of the Han dynasty, are cited as defining the 
fien liih as an animal like a deer, (") but with only one horn, 
and the pili-sieli as having, on the contrary, two horns. The 
Tslh Ku Lnh ^ by the celebrated historian NgOTv-yang 

Siu, (A.D. 1017 — 1072), and two other ancient "works, are quoted 
as mentioning these beasts, the Tsih Ku Luh stating, in particular, 
that their effigies, carved in stone, were set up in front of the tomb 
of Tsung Tsze ^ ^ of the Han dynasty. At the present day, 
the name t'ien luh is given to the small couchant figures of non- 
descript animals which crown the icauf] cltu or monumental pillars 
forming part of the array on either side of the pathway leading to 
the tomb. The icang chu themselves are considered as the tokens 
by which the spirit, when wandering (t) from its earthly resting- 
place, finds its way back again to the tomb. 

It might be possible, were the subject more akin to the subject 
of the present enquiry, to trace to these conceptions, prevalent, as 
we see, among the early Chinese, the origin, in part at least, of 
the heraldic blazons of griffins, unicorns, and other more or less 
fabulous animals w’hich found their way into Europe, it is believ- 
ed, among the results of the Crusades. Leaving, however, this 
attractive subject on one side, we may pass on to examine the 
data which Chinese literature affords with reference to the period 
at which imperial or other tombs may be considered to liave first 
been placed under the tutelage of the stone figures to which the 
present paper relates. 

Owing, probably, to the fact that no classic author has found 
occasion to make special mention of this practice and that, for 
this reason, allusions to it have not been considered admissible in 
verse making and the composition of elegant essays, the ordinary 
works of reference contain little information on the subject. The 

♦ The substitution of hiJi, good fortune, for luhy a deer is a 
well-known play upon sound in Chinese usage. 

t The same idea is connected appareu ly with the pillars which adorn 
the court yard in front of the maiu gateway of the palace city at Peking. 
The animal figures by which these are crowned are popularly designated 
Wang Kun Kwei m S %%, i-e- “watching for the sovereign’s return.” 
They are supposed to guard the palace during the emperor’s absence. 


% 
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most explicit passage relating to it which the writer has met with, 
of comparatively ancient, date, is contained in Ma Twan-liu’s 
W eu Hlen T'ung K\io^ (Book 1:^5). This is sufficiently note- 
wortliy and interesting to merit translation in full. It is as fol- 
lows : — 

“T’ai Tsu, the founder of the Posterior Chow dynasty, ('*') was 
buried at the Sung Ling ^ |^. In times before his death he 
bad repeatedly admonished [his adoptive son and successor] the 
Prince of Tsin, saying to him: When I was advancing at the 
head of my army toward the "West, I saw the eighteen imperial 
tombs of the T’ang dynasty, every one of them broken open and 
despoiled. The only reason for this was the great treasure they 
contained in gold and gems. AVhen I am dead, do tiiou wrap me 
in paper grave-clothes, and enclose my body in an earthern coffin. 
Use no stone to line the vault, but only brick. Let all the arti- 
ficers and the people stationed near ray tomb be employed of their 
own free will: let no oppression befall the people for this matter. 
AVhen the burial is completed, let thirty householders, of those 
who dwell near the tomb, be engaged to watch over it, with ex- 
emption granted tliem from all other forms of State service. Build 
no mausoleum over the tomb, nor allot any of the inmates of the 
palace to dwell beside it, and set up • no stone figures of goats, 
tigers, human beings, and horses. Let there he only a stone plac- 
ed in front of the grave-mound, with an inscription declaring that 
‘the Son of Heaven, Cliow, in his lifetime loved frugality and mo- 
deration, and, dying, commandetl that his grave clothes be of pa- 
per and his coffin be of baked earth. His successors will not ven- 
ture to depart from this lulo! If thou depart from it, my son, 
I will send no hlesj^ing unto thee.” 

From the foregoing passage it is clear that in the middle of the 
10th century of bur era the practice of placing stoue figures, as at 
the present day, in front of tombs, was known and reprobrated as 
a needless pomp; and from what has been handed down respect- 
ing the gorgeous style of decoration introduced by the emperors of 
the T’ang dynasty for tlie surroundings of their tombs, it is more 
than likely that the avenues of figures winch She Tsu of the Chow 
dynasty is shewn above to have forbidden in his own case were 
included among the appurtenances of the imperial mausolea of the 
8th and 9th centuries. The special reverence displayed for ances- 
tral places of sepulture, and the custom of visiting and decorating 
the restingplaces of the dead in particular, are kno,wii to have re- 
ceived their first legitimation in the reign of Hiian Tsung of the 


* Named Chow Kwoh-wei, — died a.d. 953. 
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dynasty above-mentioned. In the 20tli year of tiio reign K'ai- 
yiian (A.D. 732), it is recorded, the festival of the tombs at 
the Tsing Ming ^ 0 ^ period (the beginning of April), now uni- 
versally celebrated throughout China, was for the first time en- 
rolled among the ordinances of State; and acknovriedgnient was 
made at the same time that the usage did not ascen<l beyond the 
period of the Ts'in and Han dynasties, some 800 or 900 years 
earlier. All indications point, in fact, to the rulers of the Ts’in 
dynasty as* the introducers of a style of funeral magnificence un- 
known to earlier Chinese tradition, and mingled with practices of 
immolation which came near to taking root among the imperial 
ordinances of the State. To this rite of sacrifice of domestic ani- 
mals, among other “accompaniments of death” — Uhmg sze 
- — -we may probably attribute the appearance in later times of the 
effigies of such creatures beside the sepulchral avenue. 

The most striking historical instance of the sacrifice of living 
creatures, other than human beings, at the obsequies of the impe- 
rial dead, is preserved in a passage to he found in the work of 
more than one author, and derived by all, most probably, from the 
History of the Han dynasty, Ma Yung-K’ing, in his Lan Chen 
Tsze, (+) observes that : 

“ In the time of the Han dynasty, the practices connected with 
the rites of interment were lavish in the extreme. When the 
obsequies of the emperor Wu Ti took place (i.e. in B.C. 86), his 
successor, Chao Ti, being still of tender age, the Regent Hob 
Kwang, regardless of proper teachings, took coins of gold and otJ|er 
treasures, birds, beasts, fishes, tortoises, oxen, horses, tigers, and 
leopards, in all one hundred and ninety living creatures; the whole 
of which he caused to be slaughtered and buried at the same time. 
He also compelled the inmates of the deceased emperor’s seraglio 
to constitute themselves the attendants destined to reside at the 
sepulchral park ^ ^ and hence arose the custom of having 
‘concubines of the mausoleum,’ g which succeeding genera- 
tions followed without change. Peh Kii-yih (A.D. 772 — 846) 
has among his poems an ode, which cannot be read without a sense 
of sadness, entitled Ytia7i Ling IVieh Q ^ ^ or ‘the consorts of 
the tomb’.” 

The lavish magnificence affected on the occasion described above 


• Cf Yiien ^ien Lui Han Book 171, J: 

t R T > “ author of the first half of the 12th 

century. His Collectanea, under the above title, from Vol. 39 of the Pat Hai 
nm collection of reprints. See Book 4, p. 8. 
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wa.s, however, but a feeble copy of tliat wliicli attended the fune- 
ral of 8lie Hwaiig-ti, the founder of the Chinese imperuil system 
toward the close of the third century before Clirist ; and it is to 
his remote progenitors (if indeed, in his case, the illegitimacy of 
his birth being considered, that expression be allowable), the 
early princes or Kiuuj of Tsin, that the practice of immolating 
sacrihces at the interment of the dead is historically traceable. 
Among the few incidents of the early history of this remote west- 
ern principality which Sze~nia Ts’ien, the renowned chronicler of 
the second century before the Christian era, has handed down in 
his invaluable work, it is recorded that (in the year 11. C. 678) 
on the death of ^V u Ivung ^ hi the ’iOth year of his reign, 
he was buried at Phng-yang in the region of Yung ; and then, for 
the tirst time, human beings shared the fate of the deceased sover- 
eign. The num}}er of those ivho accompanied him in death was 
sixty-six.” (’^) Such is the laconic record which stands out in 
history ivith reference to this occurrence ; but it will be noticed 
that explicit mention is made of the fact that the sacvitice of 
human victims, and this ap])arently of a voluntary nature, took 
place for the tirst time on the occasion described. The next 
instance to be adverted to is conspicuous as the subject of one of 
the ‘^ballads of Ts’in” in the Book of Odes. In the year B.C. 
659 a grandson of IVu Rung ascended the throne of Ts’in, and 
became famous in history under the title of Mnh Rung Q 
At his death (in B.C. 621), Sze-ma Ts’ien relates, “the number of 
those who shared his fate was one hundred and seventy seven per- 
sons, Three devoted servants of the House of Ts’in, belonging to 
the family of Tsze Yii were of this number. Their names 

were Yen-sih Chung-hang fj, and K’ien-hu 

To this passage Ying Shao, in hivS annotations to the History of 
the Kan dynasty, adds the following explanation: “Muh Rung 
was feasting once ivith his courtiers, and being drunk with wine 
addressed them saying: ^Jn life ive share this enjoyment toge- 
ther, and in the sorrow of death we should not be divided.’ Yen- 
sih, Chung-hang, and R’ien-hu agreed in this saying; and when 
Muh Rung died, they followed him to tlie tomb.” The three 
self-sacrificing heroes became celebrated as the Three Worthies — 
San Liang ^ ^ — and their burial-place was pointed out in sub- 
sequent ages in the district of YTung in R’i Chow ^ Their 
posthumous fame ivas doubtless in large measure owing to the 


(Ot. ^ |£, Book 5). 
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balled of the She Kbuj in ’wliich their fate is touchingly bewailed. 
It may be read in Dr. Legge’s translation (the 8 he King, Clthiese 
Clas-ilcs^ Yol. lY, Part I, Book YI. (Jde 6). The note appended 
by the translator to this o<le erroneously attributes the first intro- 
duction of the practice of sacrificing human victimes to duke Ching, 
or Ch’eng Kung, instead of YYi Kung, as stated bv Sze-ma Ts’ien. 
In the ballad, the name given by the historian as Tsze Yu, is writ- 
ten Tsze Kii 

One more instance, but this the most celebrated and the most 
circumstantiall}^ narrated, of all in connection with the practice of 
human immolation by tlie sovereigns of the Ts’in dynasty, remains 
to be dealt with. On the death of the mighty conqueror She 
Hwang-ti, in B.C. 210, his son and successor caused, it is related, 
his interment to be effected in a great cavern artificially hollow- 
ed out in the depths of the Li ^han ^ [I] (situated in the mo- 
dern Lin-tTing district in Shensi), which Slie Hwang-ti had pre- 
pared during his lifetime as the resting place of his remains. Ac- 
cording to the record preserved by Sze-ma Ts’ien, an army of more 
than 70,000 labourers, gathered from all parts of the Empire, was 
emploj^ed in excavating the bowels of the earth at this spot, down 
to “three fold depths;” and in the heart of the cavern thus form- 
ed “palatial edifices were constructed, with positions duly allotted 
to each rank of the official hierarchy, and these buildings were 
filled with marvellous inventions and rare treasures of every kind. 
Artificers were set to work to construct arbaiists ready strung, with 
arrows so set that they would be shot ofi and would transfix any 
one who should penetrate within their reach. It i vers, lakes, and 
seas were imitated by means of quicksilver, caused to flow by me- 
chanism in constant circulation. Above, the configuration of the 
heavens, and below, the outline of the countries of the earth, were 
depicted. Lights were made with the fat of the man-fish, (’*) with 
the design of keeping them continually burning. Urh 8he (the 
young Emperor) said: It behoves not tint those of my father’s 
female consorts who have borne no children should go forth into 
the world; and he re(j[uired of them, hereupon, that they should 
follow the dead Emperor to the tomb. The number of those who 
consequently went to death was very great. AVhen the remains 
had been placed beneath ground, it chanced that some one said : 
The artificers who have made the enginery know all that has been 
done, and the secret of the treasure will be noised abroad. When 
the great ceremony was over, the central gate of the avenue of ap- 
proach having already been closed, the lower gate was shut, and 


See below. 
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the artificers came out no more. Trees and herbage were planted 
over the spot, to give it the appearance of [an ordinary] mountain.” 

Thus far the obscurely worded ainl, in many respects, uumis- 
takeably fabulous account which is given by the Father of History 
with regard to the tomb of She Hwang-ti. The commentators 
upon his work have expressed such widely differing opinions with 
reference to more than one of the passages it contains that the 
subject is best left in its visible uncertainty. The ‘‘ ^laii-fish,’* 
which is spoken of as supplying the oil whence lamps were fed, 
with the object of securing a perpetual illumination, is defined by 
Sii Kwang, the renowned editor of the 4th century, as a fish 
resembling the Nlen with four legs. This explanation, how- 
ever, which is probably based upon a resemblance in sound be- 
tween the character Nie7i and that of (jen or ni/en, — man), em- 
ployed in the text of Sze-ma Ts'ien, leaves the passage shrouded 
in no less darkness than before ; and the point is not of sufficient 
consequence to he worth pursuing farther. 

What has appeared of most importance to the writer is the 
reproduction here, in connection with the practice of erecting stone 
figures at the tombs of deceased great personages, the three 
authentic passages which are to he found in Chinese history res- 
pecting the immolation of human victims in connection with 
funeral rites. (’^) It will be seen that, whatever may be thought 
of the prehistoric origin of the rulers and population of the State 
of Ts’in, and close as their proximity unquestionably wms to the 
territories of the Hiung-nu and other Central Asiatic nations, the 
records that have come down to us confer little warranty upon the 
assumption that the practice of causing human attendants to share 
the fate of the deceased was necessarily derived from an external 
source. The expression placed in the mouth of Duke Muh, on 
the contrary, seems more closely allied to traditional Chinese 
notions respecting the bonds of loyalty and friendship than to the 
more primitive ideas to which, among nations such as the Hiung- 


* The only remaining instance of human sacrifices in connection with 
fimeral rites that the writer has met with in Chinese literature is a passage 
in the Wu Yueh Ch'un Ts'iu ^ ^ a well-known ancient work, 

in which it is recorded that Hodii Wang, the Prince of Wu, who reigned 
from 514 to 496 B.C., having lost a favourite daughter, prepared for her a 
magnificent Tomb without the Ch’ang gateway of his capital, (the modem 
Soochow), and sacrificed, to “accompany her in death,” a large number of 
men and women, together with a white stork, which had been used to in- 
veigle the crowd of sightseers to advance into |the tomb. The act, it is 
added, waa reprobated by his subjects. Cf. Yuan Kirn Lui Han^ Book 
181, p. 5. 


V 
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nu or their ancestors and successors, (*) the practice of human 
saciifice is to he attributed. That a certain substratum of fact, in 
the shape of lavish preparations for an interment adequate to a 
conqueror’s renown underlies the tradition preserved by Sze-ina 
Ts’ien respecting the burial of She Hwang-ti, is in itself essen- 
tially probable ; and the celebrity of his tomb is vouched for by 
the numerous legends concerning it which are to he found in 
writings of the centuries immediately following his decease. In 
little more than a hundred years after the death of She Hwangdi, 
the intercourse between China under the House of Han, and the 
nations of Central Asia, had become frequent and intimate ; and it 
is reasonable to ascribe to the introduction at this period of alien 
ideas the magnificence with which, according to the passage already 
quoted above, the obsequies of Wu Ti were conducted inB. C. 86, 
and the sacrifice which then took place of a multitude of animal 
victims. There may be room for the belief, moreover, that with 
the practice, seen to have been followed at least on the occasion 
described, of honouring the obsequies of the dead with pro- 
digious animal sacrifices, a portion of the symbolism connected 
with the stone images set up at tombs is to he identified. It has 
been shewn above that the placing of effigies of “ goats, tigers, 
human beings, and liorses,’^ beside the sepulchral approach, is 
explicitly mentioned in a historical document, with reference to a 
period not earlier than the middle of the 10th century, and that, 
in all prohahility, the mausolea of the T’ang dynasty, two or three 
hundred years before this date, were decorated in this manner. 
The quotation from the work entitled Chili Kah Tsze, indeed, 
which has already been embodied above, declares that since the 
times of the Ts'in and the Han dynasties, such effigies had been 

* In this connection, the following incidents, which the writer has 
found recorded in a w(irk of the Sung d 3 masty, may be thought worth 
citing. Chao Ycn-wei ^ ^ in his collectanea entitled Yun Li 
ManCh'ao ^ ^ (book 1), dating from the latter half of the 

12th century, when desciibing the sieg*^* of Tang-t’u (in T’ai-piug Fu in the 
present province of Ngan-liwei) bv the Kin invaders, in a. n. 1130 and 1131 
(the author's father having been employed in fortifying the city during the 
previous yearg states that the enemy, irritated at the long resistance of the 
beleaguered garrison, after slaughteiing thousands of the country people 
whom they had made pri'^oners, drove 12 pregnant women to the foot of 
the walls, and there, after ripjuug them open, devoured the unborn infants. 
Shortly afterwards, when the Chinese had set fire to the besiegers’ works, 
and were favoured by a strong easterly wind, the enemy chose out from 
among the prisoners in their hands some of the most stalwart and un- 
blemished individuals, whom thev arrayed in gorgeous attire and then, driv- 
ing them to the hank of the river, ripped open their bodies and tore out 
their hearts to offer them in sacrifice for a change of wind. 
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in usg; and tlie comment made by AYu Yung-kwaiig upon tliis 
passage admits the validity of the assertion. As the author (quoted 
from observes, the stone tigures of human att*mdaiits and domestic 
animals may be regarded as obviously symbolical of the train of 
servitors during life; whilst the guardianship of the tomb from 
unseen influences of a malign nature is committed to the effigies 
of tigers and other creatures endowed with .supernatural poW(U‘S. 
The influence of Buddhism, since its introduction into China, 
whilst it would operate as an etfectual check against the slaughter 
of living beings to swidl the maguiticence of an Imperial funeral, 
would doubtless, by the image-worr^hip it entaded, lend increased 
significance to the guardian figures place' I sentinel-wise before the 
tomb; and it was probably to Buddhistic teachings that the statues 
or K'em} cJifUKj mentioned as having been erected in a.d. 237 out- 
side the gateway of an im^ierial palace owed their uiigiii. As a 
general conclusion, it may be observed that the avenues of stone 
figures, to an elucidation of the significance of which the present 
paper has been devoted, are connected primarily with the ancient 
Cliinese superstitions relating to invisible powers of evil and the 
means of controlling them, — in fact, with fetish worship — and 
secondarily with the honours paid to deceased great personages in 
the sacrifice of domestic animals to attend them in the world of 
shadows. 




AKTICLE 11. 


THE COMPARATIVE STUDY OF CHINESE DIALECTS. 


(By E. H. Parker, Es<^.) 

H, B. Consular Service, 

W ITHOUT disparaging the excellent and careful labours of 
many industrious men, it is not too much to say that the 
study of colloquial, as distinct from literary Chinese is still in its 
infancy. If the only object in learning a spoken language is to 
make ourselves understood by hook or by crook to persons speaking 
a different tongue from our own, there is no reason why the bar- 
barous lingo called “pidgin” English should not be cultivated as 
assiduously as Chinese. What is the object of an Englishman in 
learning to speak French? It is not to scramble through a num- 
ber of sentences, regardless of genders, numbers, and cases; ignor- 
ing all inflection and accentuation; but, to speak the language as 
nearly as poss^ible as do the natives of France themselves. Every 
one knows what social distinction the faculty of speaking any 
European language correctly and elegantly confers upon foreign- 
ers dwelling in a European capital. The Frenchman who say» 
“zees is ze ouse of my fazzere” is quite as comprehensible as the 
one who says, “This is the house of my father”; yet few would 
maintain that it was a matter of indifference which style w’as adopt- 
ed by a French Ambassador accredited to the court of St. James. 
With the unfortunate Chinese language, however, it is different: 
the majority of foieigners speaking Jcwan~liwa, or any other dialect, 
speak, especially in the case of kwan-liwa, nothing more than a 
luiijua franca, either a mixture of several dialects, or a more or less 
approximate imitation of some one dialect. There is nothing at ali 
objectionable in this as long as it is frankly confessed, and as long 
as the speaker does not lay claim to anything further than he is. 
entitled to. But this is not the case: such speakers, finding that 
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they can in most instances make them'^elves fairly nnderstoocl, 
wherever they go, especially amongst Chinese oliioials, at once 
assume that they can speak the language perfectiv correctly, and 
that all painstaking and accurate study is a mistake, or at least a 
waste of time. The fact that, even among>t Chinese scholars of 
reputation, men can he found who declare the tones to be a myth, 
the aspirates to he useless; and so on, is sutiicient of it>elf to prove 
that the general knowledge of colloquial (Jhinese is as yet very 
superficial. After a few days’ ]>ractice it would he possible to con- 
verse with perfect iiuency and clearness in German, liaving men- 
tally abolished the genders, the declensions, conjugations, mem- 
bers, and cases; in fact having done away with all^nilection what- 
soever. The fact again that English may be acquired 

in a few days demonstrates liow coinprtdiensihle English may be 
made when not only are all inllectioiis abolished, hut hundreds of 
words distorted, in addition, from their original meaning, and the 
formation of whole sentences inverted. AVhit would he thought 
of an Englishman Avho, having picked up a current knowledge of 
Platt-Deut:^ch, with w'hich, of course, he could make very fair 
headway amongr^t all iiittdligent (Germans, took up the position 
that the complicated grammar of high German, and the confusing 
vowels of the l)utch were a mistake and a waste of time, and that 
the true course for a foreigner was to acquin^ a current knowledge of 
Platt-DeutsclG 

Ey all means let those who <lo not wi>h to enter minutely into 
the genius of the collo(|uial Clnnese dialects adopt a llmifni fraara, 
which is undoubtedly e<isy to acquire, and extremely useful for all 
every day iuirposi\s; luit let them at tlu' same tinm frankly admit 
that they are not within the pah^ of scieiitilic and accurate know- 
ledge; ami h‘t them m't mislead and di^couragt^ lieginners by de- 
iioumdng ns ii.'^ele.'>s the accuracy which they have been unwilling 
or nualde to acquire. 

AVluit a hopeless task to atteui[)t to gain an accurate pronuncia- 
tion from the volumes of Moni^ou I Tones are ignored throughout 
and a-^piiMtes also in many place'^: morc'.jvcr the sounds do not 
represent those, of any dialect in tin* Eiiqure. Yet Yoiristui’s w<is 
a stupendous work, and any relimmient iipim it at the time would 
liave been treated, probably, as supererog,it(»ry labour. ^lany 
years afterwards (Mine Dr. AViihams’ Toiiie Dictioujiry, ahouiuling 
in improveuients upoji Morri'>on\ crude work, and so carefully 
prepared that the living Caiitone-,'-* dialect otuild he learnt very 
jMs-ahly from that alone. After this ap[.eart‘d Mr. Wade’-- Tsr:-crh- 
rhi in the PtdMng^sr-* dialect, which to this day i.> the only text- 
book which aitmdly presents a dhdeet as it is. rc’gaidless of 
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standards which exist /// }}tihlHis\ iL^nnriDg initials, tones, aspirates 
and liiials, which ought to be but are not ; and conlining 
strictly to representing a dialect U'^ it positively in a given place 
at a given time. i>y so to ^p(‘ak, iiai ing br'^ colour^ to tlie ina>t, 
and fixing the attention of Stu lent.'? to one living i-tandard the an- 
ther has done more to ad vane-" the correct .-^[leaking of Chinese than 
all the dictionaries and text bo^ks put togetber. lle'^ides these 
two works, Messrs. Baldwin ami 3iIacLiy’s IkctLonaiy ot the Boo- 
chow dialect Collects with laithful ac curacy an astoni.'^liing 
number of the every day expressions in that language; and miicli 
the same is stated bj" those wlio are conversant witii the Amoy 
dialect to have been done by the Kevd. Carstairs Bouglas. 

The study of uliaracter may b(' pursued wiih great advantage witli 
the help of anv of the above ineutinned dictionaries and t -xt- 
books, but the accuiate study ot the c(ul(,M|uiaI diaLuts has yet to 
follow. To begin with the Pekin — there is no satisfactory 
dictionary as yet in existence. ]Mr. AVad<"'s course, though won- 
derfully accurate and cimi[dete as far a> it g'>es, only presents a very 
small fraction of the rich culloguid of Peking and the neighbour- 
hood: besides, tlure .ire one or two giave iedt‘crs. such as tlie 
confusion into oiie vowid of tie" two vuwel-sounds represented hy 
the characters htromf briglit/' and " di ad" ; and the needless 

separation of the iibniUeal voweP n [>p‘'''"nl'al in t lie words 
and trMy sliili and Si/T. In I)r. Williams’s dictionary, again, seve- 
ral classes of vowels existing in tle'ory. aeeonling to the standard 
in niihiiuis, eneuinber the woik, wluni om* vowel wouhl have stood 
in each case for them cdl. (_>ne of the nine reguLir tone^, too, is 
entirely ignored: and the wlele ela-s of e^iloipiial tones ealhal 
the phi tjfiniy which form ^.o sinking an element of (piasi-inileetion 
in the jnire Cantoiie.(* d; dvet. lia- be ai eo]n]>letely overlooked. 
l>r. Kitel, in bm eorreeled edition ot‘ tlie d'onic I )i(*l ionarv, b,is 
introduced the niutU it'gular tone, but he likew ise, instead of ad- 
hering steadfa.st ly, fa^ did 3dr. Yd.ide in tiie ca^^e of the Metropo- 
litan PekingoM',) tolln‘ M'h ropnlilan t J intones a ha-^, liy overlooking 
these colloipiial tones, once more lo^t the op[>oitunity of firmly 
et>tahii-^liing amither standard di.dei t. In the Koocimw dictionary 
jMr. JUldwin ha^, in hi.> prefa'*-*, given but a very meagre idea of 
the nature of the all-[)ervadiug vow>'l <iud tniu" intlectioii so strik- 
ingly cxeiiiphi'd in that dialect, though, as a faithful index to a 
living language, that uork st inds far ahead ot th(" C’auton Dic- 
tionaries. Die writer is unable to wliat has been done in the 
Amoy Dialect, fir no (a>niparai ive opinion wliicli is not based n[>ou 
an intimate }tersonal acquaintanee With a dialect is of any scientific 
Value. Mothiiig worth menUoiuiig si'em.^ to hare lieen done for the 
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dialects of Tientsin, Ciulrjo, jmian.cliai, Xingpo, "Wencliow, Kiii« 
kiang, Swatow, Ifankow, or Cliinkiang. 

Before going afield ainoJigst the Sanscrit, !^^OIlgolian and other 
languages for philulogiral comparisons, Mmuld it not be Letter to 
first of all master the Ldiinese dialects, and endeavour to discover 
in ivliat lines the laws of changes seem to run'? 

The real points of intere'^t in the comparison of dialects are two : 
tlie regular and systematic changes which words represented by 
characters have undergone in eadi dialect; and the characterless 
words which are to be found in each. 

The fnllovdiig tahIc'S give li.'-ts of characterless words in Pe- 
kingese, not existing in any dictionar}" or hand-boojf; characterless 
words in the Hankow diahct, for Avliich there seems to have been, 
as yet, no dictionary or hand-book published; characterless words 
in Cantonese, not found in the Cantonese dictionaries, nor in vocu- 
])alaries ])a]ilished by foreigners; and characterless words in the 
Foochow dialect nut found in tlie Foochow dictionary. In addi- 
tion to these, a short table indicates tlie principle on wliich these 
may he compared one with tliC other: another table exhibits the 
relative sounds of tones, Mdiieh are nominally similar either in a 
pure or ([ualihed sense, in all dialects. Finally a tahl(3 of spelling 
siiews the inconvenieia'es attacdiing to the j)iactico, followed by all 
text-book ami dietionary niak(‘rs, ut inventing a new alphabet to 
rej) resent tlie vowels of each dialect. 

An immense rpiality of for future digestion might ho 

collected if re.^idejits at ])articular j?pots would acquaint themselves 
witli tile diale(‘ts of ^ueh s[)ots, noting tir-t tlio sy^hunatic cliaiiges 
forming the rtgular eh<iracter-wurd>, and seenndly tlie AUilear collo- 
([uiali^ms not r^-pivsouted by chameter. Xo more speedy or in- 
teie>ting w;iy of dtinu tliis c;iu he found, pi*rhaps, tliaii by taking 
Air. '\Vade\s c<,i;(i(|uial ('ourse, and getting a pure native to render 
an exerciM-* dailv into his own lo(-d dialia-t, carefully excluding all 
that is not purely and Ltcally (‘olLxj^uial. 


Til I XUS NOT COUN'l. RALLY KNOWN IN PEKINCESE. 

Stu<lents of the nidarin CialectN, especially the Pekingese, 
are oft»m undu’ the im[)re->ioii that tiiis language is, liaving 
regard to lh<^ written cliaiMcttU', (‘oiuparati vely pure when contrasted 
vith tlie uri-tocratic (Inif'ct- of tlie Soutli, and that it is not en- 
cumheiTMl M ith iiiaii V unauthoiFcd or characterless words. Tim 
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accompanying list of Tvords, which are culled from memory, and 
the results of a short two years’ experience in tlie metropolis, may 
contribute in some small degree to do away with that idea. Tte- 
sidents in the capital will do good service if they can succeed in 
fixing reasonably probable characters to any of them ; and still 
better service if they will make notes of and ])iiblish similar lists 
of such waifs and strays of language as may fall under their ken. 
For some years the writer has not had the advantage of much con- 
versation with genuine Pekingese, and, in consef|uence, a small 
minority of the examples given are marked with an a^erisk, as 
indicating some slight uncertainty as to the precise sound or tone. 
All words of wHch the tones are unmarked, are either enclitics, 
or, in ordinary conversation, toneless for practical purposes. He 
would take this opportunity of warning readers not to accept as 
Pekingese the local coUoquiaHsms of Manchu garrisons at Chiii- 
kiang, Canton, Foochow, and other places, or the dicta of “South- 
ern Mandarin ” teachers. A very large number of unauthorised 
and quasi-characterless words are given in Sir Thomas Wade’s 
Colloquial Series ; and enquiring students must in all cases he pre- 
pared to convince themselves that many of these really valuable 
words are embodied in characters cj^uite new, or at all events un- 
certain, to the majority of Pekingese themselves. He would also 
ask students to reflect how few Englishmen commend them- 
selves as satisfactory referees upon strange and uncertain words, 
and beg them not to take it for granted that every Chinese is a' 
walking dictionary, or a philological antiquarian. Each fact re- 
quires Koriniiirf out, and demands the cn)h'<cnsus of several persons 
before it becomes of any lexicographical value. 

1. A^; Kung ^-a ; a quartett, or trick at cards. 

2. Ai^ ^ Hang ^ or ai' ^diao a target; probably a Mancliu 

word. 

3. CJia Cha ^-la ^ VZ? ; a station-house ; probably a Mancliu 

word : (not to be confused with Cha ‘^-la ^ 'rh.) 

4. Gha^; Shn> ^-cha^; the uuusual northern name for snq^e: 

Cha slack, or loose coal, 

5. Clda Chau ^-clda -- rh, to find fault with unnecessarily. 

6. Clda fiat, as a plate, in contradistinction to deep; Clda * 

Jc^ou funnel-shaped. To open out. See also Cldua 

7. Clda yi ^-cJda ; a moment of time. 

8. *CJdai V to sew, with a running stitch, 

9. Chan V I'o cha 'rh, a scab. 

10. Chao V to contain; chao ^disla will not contain. 

11. Ch^en cldhi to browbeat, as a barrister his wit- 

nesses; to question. 
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12. Cli'i'n V tlra\v nut, as elastic. 

13. CJt'tffi/ cit.'f'ii'i ^ fsv. a nridiruii, a naiuboo cuokiag slat. 

14. Ghi'^; c/// W/V/n "*-/// ; the katydid, ur ‘ Sc issur.s-g rinding ” 

15. Clri to hem; prohahly the Mime as c/V/' even. Also a 

slit, as in a gown, or shirt. To sew wTtli an up ami 
(h)v;u stit<'h. 

16. C/d/ 7h ^-rlrl a sketch or outline. 

17. Cliuing diunnj a li irdeiied price of skin, such as that 

produced on the handb hy rowing. 

18. Clii^tn to cut Avith scissors. 

19. C/u/Wo V to geld. ^ 

20. Clcaio'^; the male organ : prol)ahl3AhG same as a 

sheath. Clrino '"-c/Ua ^4al ^ means to wdiip the organ 
out, as a jackals does. 

21. Ch'H^li ^ : t>i "4si. to tie a knot; for rltirli ^ 

22. CJiGt'li cJt'ir' ^-rh-mao a shuttlecock. Also read \ 

23. Ch'ielt dtGrJi ~-in((o the scenery of a theatre, or the 

dress(^s. d:c., pmhahlv for n/o a veil. 

24. Cluh V a gridiron ; rltilt rrobahl,y dtUt i, to prop up. 

25. y* n '•^-ddh tlio cyedashes; prohahly used 

for diii‘lt 4 Aho, dd(]( the stone used in exer- 
cises, or g^uu nasties. 

26. Chit'ji 4' a small hawk. 8ee also di'tdi 4 

27. Gillen 4' barren; dilen ^ snl 4 a had year; prohahly one of 

the numerous huuns of a character d4leh 4 [This 
character is read hip in Cantonese; and Itlp sid means 
a barren year in that dialect ; the same character is 
frefpieiitl}^ read dden in Pekingese.] 

28. Gh’ir)i 4 to peck. 

29. Glclen 4‘ to drive in, as stakes or piles. Probably diden% 

to inla^n 

30. Chn 4 dm ‘^-ina '^d'h^ the Mahommedan Sabbath; prohahly 

an Arabic wmrd. 

31. Gli^ua 4* to Ihumder along in the mud. Also dda 4 

32. Ghual 4 maimed; dianl one lame in the arm. 

33. G14nan 4 to grind, as corn. 

34. ^G14udt 4‘ /n ^ diudi 4 chaff, tease, ridicule. Prohahly for 

didt 4 

35. Chhimj 4 strong, as tea or tobacco. 

36. C14innf 4‘ yl ” dcuny ^ jdii 4 a pack of cards. 

37. Gldiunj d4nn(f "^-dm^ towards, facing, running against. 

38. Fa 4 yh --hi<n/ 4 the spring of a watch; prohahly fa *, “a 

method.” 
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39. Fei ia ^-fei ^-isz, to snap or fillip the fingers. 

40. Ha V Ka '^-sha '^-ha slang ; a rowdy ; probably a Mancliu 

word. Also ha 1 

41. Ha ^-la a surname/^ a family name.” Ha '^-Ja "^-icei 

high smelling, as salt game : both probably Manchii or 
Mongol words. 

42. Hal with; see lain 

48. Han thick and big, as, a stick, a bar, &c. 

44. Han with ; Mr. AV ade uses the character ho K 

45. Hang"^: see Ai 

46. Hao ^ : see Ai 

47. Hmi t^o ^ lion punch and judy ; probably for on 

48. Hd 1; lid Uo 4, to chaff. 

49. ^Hsi li "^-lid ^ to chaff; probably Im to play. 

50. Hda 1; a ^‘boy,” a servant. A ^ lisluy a military tent-keeper. 

51. Hsiao lislao \ a pick-pocket; probably for lisiao ^ lla 

or lisiao ® lilo 

52. Hsi'i^’, to become a layman again; used 

for su 2. 

53. Hsii lisii 2, to covet; probably used for hsi 

54. ^ Hsiian ^ ; to pant, as a broken-winded horse. To stuff, as 

a skin. Flao ^ lisiian to hiccough. 

55. Hsitan lisiian a bason. 

56. Hsileli lisaeli ^-fsZj theatrical dresses. 

57. Hu^; Jiu 1 1 la a small thrush (^); probably a 

chii word. 

58. Hii V ta ^ lui^ la to snore. Probable Jm to call out. 

59. Huang 2; so ^-huang the female” part of a lock, the bolt ^ 

or latch. 

60. Hito fa.n ^-hno ^ palsy; probably for t^an ^ Juian This 

expression is also used to signify excess of phlegm” 

61. mo ^ i to grind smooth. See Yd b 

62. Ka see ha Ka ^cluC, dregs, stuffing, pad- 

ding, rubbish. 

63. Ka Ka ^-nimh terse, abrupt. 

64. Kan Kan '^-ian ^clio, simply, merely; probably Kan 

voluntary.” Also, to snub. 

65. Ko Ko the calyx of a flower. See also chan b 

66. Ko ho '^-ho the teats. Perhaps a Tientsin word. 

67. Ko rough, knotty. Ko ^-te-huang liard to sit on or 

lean against. 

68. h^o b Adam’s Apple: i^ou-chen^-h^o'^y a 

stye (on the eye). 
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69. K^o to catch, to get purchase, to be impeded. 

70. Kou liuo '^-lu-niao a curlew [philologists, beware!] 

71. K^ito lao --Ic'iio 4 firm solid; probably for leu, ^ or k^au *. 

72. /lit ku^-cho Ue^^-rliy to look severe; probably A'it to 

swell. 

73. Kii I'll ^-tsz, a target. 

74. * Km ica to browbeat or chaff. 

75. Kunrj see a To sew with a nmiiing stitch. 

7G. Kuhg to grub with the nose like a pig. 

77. Kicai^; eccentric; probably a Ti^tsiu w^ord, or perhaps 

used for Z /fai 

78. La ta ^-la to lick up, as a dog. See also kri i. 

79. Lit la an bottle ; hi a rock; this latter proba- 

bly for bant ^ or Ian 2. 

80. La la a trumpet : /xm ^-la ^ yiioh ^Aianej half- 

moon. P'ang by the side of Mu-la 

mu^Aa, to munch. This last is also read v:a ^ la ^ or 
^ K 

81. La to omit, drop, &c. The same as lo k 

82. Lai 1; lai ^-pA 2, a target. 

83. Lao 2: hsAa ^ lao a mole ; an animal wliicli undermines 

the hanks of the Micang Ho. 

84. * Lea 0 --Itn f to run, as ink. 

85. Leng^\ wa ^-Itng^, a water-gnat 

86. Leng owdisli. 

87. LI : see list f 

88. Ltao lia.o ^Aiao f a staple and chain. 

89. La.io^: hao^-fs'::^ tlio male organ, wlictlicr of men or ani- 

mals. JSee liao b 

90. Liao 4: to gather, as seams or stitclies. Oftener read Z/ao b 

91. Lfeh huh ^Ao<h'iL f to clear away. 

92. Liea'^\ u'el'^Aien^, a (winter) cap. Ta --Z/cn* 2^ a purse, 

pocket-hook. 

93. * Lui ti ^Ala ^-gdan perfectly round. 

94. Liu to geld; to creep, 

95. Liang liang '^Ataang YoxUn^. 

96. Liang same as the above. 

97. * To 1 : see km 

98. * To 2: see 

99. * To 4: 0 2.?^ 4 ^ 

100. Lu 1 : ill k/a i 'rh, a bunch, as of grapes or keys. Ta ^ ku 

hi f to snoro. 

101. Mn nut f to pat. 

102. Ma fs^al ^-ma 2 A'h, seasoning, Also read ma b 
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103. Ma 77ia ^~cJio, in a to^. 3Iien ^ ma ^ seasoning. 

104. 3Iai to wade. To walk. Probably mal S to progress. 

105. Meh ^ : t'u ‘^-meh spittle. For mo ^ or me \ 

106. 3Io ts^ao ^-ml a miscarriage. Also read 

107. 3nelt \ 

108. 3Io mo "^-so the same as laa '^-sa 

109. 3Io yi ^~7no a meal. Or 

110. Mo\ 

111. 3lit see la 

112. 3^ a so ^-na a clarinet. 

113. A’/ putty. 

114. men^', see la 

115. Nien teng ^~rde a lamp wick. 

116. Nueh^, or nuo see hx C'lal ^ nleli ^ or iiilelt (for 

2), obstinate. 

117. 0 see len and lo 

118. O 0 ^-hsin sick; nausea. Probably for o 

119. * Pal; see la \ 

120. P'ai pdd ^-tsz, a flail; a sledge; in the latter case proba- 

bly for pdii 

121. Pan to extract, as teeth; probably pan to remove. 

122. Pang^\ lao^-pang^\ simple^ honest. 

123 . 1 . a woodpecker. 

124. Peng 3; phig ^-clio-lteu to look giave or angry. 

125. Pmg^\ to burst. 

126. Pi^\ pi ^-pi ^-sliui ^~rli, to drain or strain off the liquid or 

water. 

127. Plao pdao ^-lo; ‘^plucked,” as an unsuccessful student. 

128. Pieli ma ^-pieh a leech: probably p/c/t a turtle. 

129. Pieli to pin, as the hair. 

130. Pleh concave. Tso ^-picli ^-isz, left-handed. 

131. ^ Pleh yen ^-'^pieh a catch, or ornament worn to keep 

pipes &c. slipping from the belt. Quaere j gneli 

132. Pien plen ^~tsz] the female organ of a pig. 

133. Pq ^ (or ho a tent: 7nt‘ng ^-ku '^-ho a Mongol tent: proba- 

bly a Thibetan or Mongolian word. 

134. P^o^: icen'^-p^o preserved haws; said to bo a Manchu 

word. 

135. Phi 2: hsiung ‘^-phi 2; the bosom, 

136. Phi^\ a dungeon. 

1 37. Se ^ ; to tuck in. 

138. Sha to bind or tic, see sha 

139. Blia to tie; to snip or cut. 

140. ^liao 4 : to back, (a horse and cart). 
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141. She Jig sheng the male organ of an ass. 

142. Sliov.-^: towards, 

143. So ^0 '^-na see na 

144. 8 h c.ht a fowl’s crop. See also /r'a K 

415. 8 / 111 -^: “to decant.” 

146. 8 j/i/g 1: a sort of hawk or kite. 

147. T'a i ^'ci \ bald. See t'u/ig h Chun s t/ng ® shang * 

Hang ^ i'a ^ t^a h 

148. T‘a see t'i ^ 

149. Tai to catch, to trap. 

150. T'an fj/ng ^~t^an to move. Possibly for t^an * 

151. Tan ta. ^ ytln ^-iaw^] to manoeuvre ropes, as canal boats 

in meeting. 

152. Tning ^ : to wade. T'o.ng ^ Pang bald. See Pa h 

153. T'ao shan '^-Pao a valley. 

154. Teng^\ to clarify, to tiltar. 

155. T'eug vague. M<ta ^ Peng ^-t-eug vague. 

156. T'eng ’^! Pav/ '^-lo-ch'il Mo, to clear away, 

157. 2Vi:see?/Vi. 

158. * Ti han b7/, a shirt. Also read t'a \ 

159. Tiao i; tiao ^-chln ^-chiao a Jew. 

160. T'hig Ping '^-ta \ very big. Por ting 
IGl. ^ To: see jjen. i. 

162. T'o - Po -~lo ^ ’/7/, a spiuning top. 

163. Tuff ^ : concave. 

IGh Tn 1; see In K 

165. Tta isa W//7i ^ fiL’m, secure. 

166. l\'>ai to fall down. 

167. to Ccdcli, to trnp; S'^e iai^\ 

108. Tf^nn to sop up. 27^0/ ‘^Tnn ^ to sop dry: also chan 

169. 2>- f?jg Pro/g Pf<nng ^ to whine, to whimper. 

170. 77, tug ' : /vf ng nJ ) ; the inah* organ of a I'ig, 

171. T{<^n Ph4n '^-li : braml-iiew. Also h 

172. T-fotn hicnng "^-tsaaii ^-tju 2^ salmon. 

173. T-^ang to cn^ep, as a snake. 

174. 77 -^ 2 ; 2; solid, fidl, firm, 

175. H 1 ice t ai weak. 

176. 117/ 1; see Jrn 4 

177. Wo f.Vfi ^-chi ^~rh ] poached eggs. Or ivo 

178. 117/’^: fci! high, a-s game. 

179. 11 u irn a mole, or hla< k pimple; a bench, or stool. 

180. 17/,/ 2 . brotlit'l; a hawk, or kite. 

181. Y’lu ,jij(j ^-chu-dtla to stick fast, as in the mud. 

182. Yn gr ^ nao '^Tn the brow. 
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183. Yu yii ^-lai to lift; yu ^-lai to rebound. 
184 Yd rual ^-yii rice-cliaff. Probably ijii waste. 

185. Yii^\ yu ^-lo, limp, loose, slippery, as a worn lock &c. 

Note.— Nos. 31, 95, and 105 represent sounds not iucluded in Mr. 
Wade's Syllabary. There is yet another Pekingese sound not noticed by 
Mr. Wade — Ch'ua, meaning “ alas ! ” This is, not a colloquial, but a 

literary word ; its other forms are correctly given in the Syllabary. 


WAIFS AND STRAYS IN THE HANKOW DIALECT. 

This dialect is one of the most unsatisfactory to deal with. Un- 
like the Pekingese, which stagnates in a comparative seclusion, 
little effected by external influences, the dialect of Hankow is in a 
transitory state of its own proper motion, and is moreover largely 
affected by the speech of the numerous traders who congregate at 
that centre. Hence the greatest care is required not to accept 
blindly as local colloquialisms the chance importations from other 
tongues. The following list of characterless words is but small; 
but, when we come to point out and compare with these the simi- 
lar vulgarisms of other dialects, they wdll in many cases prove 
decidedly interesting. One or two of tiie missionaries in that 
neighbourhood have a high reputation amongst the native scholars 
of the place, and they would render valuable assistance by making 
careful collections of similar colloquialisms, and communicating 
them to the puhlic. The spelling adopted is jMr. "^Vade’s Pekingese 
system, which is easily modified to suit this dialect. The enter- 
ing tone, though precisely the same in sound as the lower even 
tone, is marked as Xo. o. The tones of enclitics are not given. 

1. C^i^en 1; srj ^ cli^ea saucy, inq^udeut. Pr 02 )erly h 

2. to covet. 

3. Hao to swim. 

4. ^ : thick, bulky. 

6. Hslen hsten a brim. 

6. Hs}i a tassel; probably for sid 

7. Hsdan to geld, 

8. Hua or luia to ford. 

9. Hitung ^ : to shake. 

10. Hun muddy; probably for lam ^ or lain 

11. Jen to toss, fling. 

12. Ka 1: ka ^-luo abrupt, terse. 

15. Ka to snip, cut. Ka ^-la a corner, a recess. 
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14. Kan lean '^-lan 2; difficult; probably a transitory form of 

ell ten 

15. Ke to give: probably a form of clti 

16. Ken^: complete, vdiolesale. 

17. Ken a \Yale, or bruise-stripe. 

18. Ko lio a scab, a pimple. 

19. Knntj to grub with the nose like a pig. 

20. Lat^: dirty. Lai --bxii ; slovenly. 

21. Lung"^: lung ^ pi nasal. , 

22. Me the reverse of coins; tsz \ heads or tails.’' 

23. Ma ma i; to gloss over, to hide a fault. 

24. Ko b lean, b: lien b ts'Gu Wro b to draw lots, to raffie. 

Probably a form of chin ^ wdiich, however, is read 
Icon 1 by some. 

25. Ou^\ ou^-]e^\ sultry. 

26. Pieli^\ tso^^-pieli left-handed. 

27. Po po ^-lo ^-kai the knee-cap. 

28. Ba see raa 

29. Sa who? what? Sa ^4ung '^-Itsi b what is it? 

30. Bao or eliao hung ‘^-blaio b the sweet potato. 

31. Ta liua ^-ta ^4a to slip down, a slip or fall. 

32. T’anrj^\ to ford. 

33. Te^\ te ^-lo b a spinning-top. 

34. Ten a heap; to throw. 

35. T'en ^ : ia a hitch, an obstacle. 

36. T^ielt see gu 

37. T'iea pi ^~kicn snot, mucus. 

38. Toll to mend. Ton ‘^41 b inside. 

39. Ta'ang ^ : lien ^~ts4ing b a flail. 

40. Ts^Li 2 : to lay down, to place. 

41. Tsou to sprain. 

42. Tb^oii tb‘‘ou ^,-ltsin brand-new.” 

43. Tsz^\ to rub. Tsz'^-liii'^, the katydid, oi cicada* Tsz^ 

U'li ^-loy to smudge. 

44. Ts^z ^ : ts^z ^~lai, to project. 

45. Wo ^ : fa ^-wo i; diarrhoea. 

46. Wo 'WO ^-chi 5- a blot. TFo ^-is^o b dirty. 

47. Ya 1 : a child. 

48. Yn ya ^4sz\ a maggot. 

49. Yell ^ : to swallow, probably for yell b 

50. Yil"^: yn-t'ieh finished, done, ail. Probably a local Use 

of the word yu ^-Vieli b proper, satisfactor}^ 
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FORGOTTEN FACTS IN CANTONESE. 

So many local characters and characterless sounds are given in 
Dr. Williams’ Tonic Dictionary that, in comparing the&e ^vith 
similar words in the Pekingese, Hankow, and Foochow dialects, 
it will be necessary to refer readers to the dictionary itself. The 
special purpose of this paper is to point on to many very valuable 
Cantonese words which have apparently found no jdace in any 
foreign dictionary or vocabulary. When the Cantonese Diidect 
is here spoken of, the expression is used in its ]iurist sense ; and 
refers or intends to refer to the dialect spoken within the walls of 
the Provincial Capital. Colloquialisms peculiar to Wacao, or to 
any one township, will be especially referred to wliere they occur. 
Students should not allow themselves to be deceived by apparent 
coincidences in sound, remembering that each dialect follows certain 
‘‘laws” or rules. For instance, a Pekingese characterless word 
'pi which, in the dictionaries, should belong to the entering tone, 
might find an interesting analogon in a Cantonese word 

or pat^ whilst pi^ would, on account of its even tone, be an 
accidental and not a regular dialectical resemblance. 

The spelling used is that of Dr. Williams’. The asterisks refer 
to the jnn pam or oral nuances of tone which neither Dr. Wil- 
liams nor Dr. Eitel seem to have noticed, and which are explained 
in the tone table appended. 

1. M, dirty; , a dirty colour. Probably “dumb.” 

2. “ ton ” thirty.” [Dr. Williams gives these as 

one word sd. There is no doubt, however, that the 
two words are more correct; otherwise a new tone 
woulcl be required to lueettheproiumciatiouofthesound.^ 

3. “again, another;” end “give one more.” 

4. Clud or clu?-', “to fry,” with much oil. 

5. ^Gldd\ ^cldd-ycldd-^ld-dd, “inquisitive,” “dirty.” 

6. ^Cldd; a slit.- ^ISIaba-ddrd; the “ slit or opening” in a shirt 

or coat tail. See also Vrv/. 

7. CliUP; “squat, big-bottomed,” as ajar. 

8. ^CJdai', ^r]i\xl-yigai, “down in the moutli.” 

9. to knead. 

10. “to mix,” “to pour out and in again.” 

11. ^Clddm.] “ to blink.” ^Clddm~^]njdn\ “ to blink, to wink.” 

12. ^CJdcfxn; “to pierce;” “to daze.” 

13. ^Chdng; “to owe.” 

14. Clddnff; to daze;” cldamf ^fd -ngdn, “to daze tlio eyes.” 

lo. Qltdppy “to turn,” “to tilt.” Chdp^-chdk^^ “to turn over;” 

clidp^~cltll\, “to tilt up,” as a plate. 
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IG. Ch>tfy\ ''to rub in;’' urif^-chat/, "cramped." 

17. ^Chan'^ J.au-^rhan, " insigniticant-looking/’ "poor-looking.” 

18. ^Chf/n; ‘'to bind." 

19. CJkUi^; "to catch,” as a cat does. 

20. fCh^du; “to butt,” as a bull. 

21. ^CJddu-^ “crumpled," “wrinkled.” 

22. - Cit'd tf\ -idl'd tf-^ts‘a/i; “to twist” as tlio foot by treading 

sideways. 

23. '• to throw away.” 

24. '67/'c; “ to Avheeze.” 

25. ^Qlcert(!\ tsu- ^tlder/ff-d'an, “to prostitute one’s wife.” 

2G. “to awake," evidently for 'sltig. 

27. ^Cii'ty Jiunij ^clt^L-^cId'i, “red.” 

28. Chil'y', see c7^ 677 ,, 

29. Chlnid', “to dazzle.” 

30. Chltif/'j “to remain,” "the remainder.’, Probably for 

sld'/iif-. 

31. ChJp^; Hd cli'ip^, “ to trip.” 

32. C/^hA’,; “to cliuke.” Lee 

33. “ to belch.” 

34. Fdico ; “ to dust.” 

35. FitC; “hot.” 

36. Fit,; “to rush past.” 

37. the vagina. ^ 77a 7, " the vagina.” 

38. Hali'^; the same as hnpy 

39. Hlatii; 7a077-j./>’'a/7, “ to run against.” 

40. ^Hdn; Jian lull-; “is it not so?” 

11. Hnp^; Itnp^ -tijdn fend, “sleepy.” Probably for 7/ o^?^. 

42. Jlitii ; a liiial particle, like ^hiu, denoting completion. 

43. f^Hdu. ; “ salacious,’’ “ lustful.” 

44. IIP; dPIiP'^ “clumsy,” “perfunctory.” 

45. <.111; “ aunt.” Probably a local form of p and not pure 

Cantonese. Tdi- Jd prua '‘my mother’s elder sister.” 

46. 7//^;^ ; the same as hup^ and hat-^ ; “to blink.” 

47. mpp, the leaf of a book. Probably for 

48. ^liii ; Cva-h"???, the “loins.” Fu Hm “to patch.” 

49. (7/7; (7/7 ngan,' “very tough." 

50. <,7/7; -nridit da * “ the eyelids.” 

51. (F<1 ; Jui-^ld “a Lama priest.” 

52. Id?; luP‘f<hiid ; “ liandsome,” “ rich.” 

53. ^K'd ; “a post-house,” see ^cldd, 

54. KdP ; “ to cut, as with a paper knife.” 

55. -K'dl ; “figs” or “slices ” as of oranges or pumelos. 
oG. Kdi],’^; li‘f'il\-Juii~-iiijd a “cock-eyed.” 
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57. cK^am ; Jc^am “ scrambling about.’^ 

58. JOcm *; eyelid.’^ -Ng^dn-^k'am * ^tsdng, “greedy,’^ 

59. ^Kdm ; to insist. ^Kdm -k'ii licd^y “it must be.” 

60. Kdnd; kdnd-ngdng^y “obstinate,” “violent.” 

61. ^K^dn ; ^kdn-^cliongy “ a dressing case.” 

62. ^K*ang ; see ^inang. Also read ¥ang^. 

63. J^au ; “the penis.” “ the penis.” 

64. ^K^au ; dingy “to tack,” “to beat.” 

65. ^Kdtu ; Jait-Jc^anj “rude,” “unmannerly.” 

66. ^Kdit ; Jaiu-^iy “ an arm-cbair.” 

67. ; “to bewitch,” “ to pollute,” as women are supposed 

to do when their things are not kept properly separate 
from those of men. 

68. ^K^eng; “a brim.” 

69. ^Ki ; Jd-^dy “a flower bed.” 

70. ^Ki; ^ijan-^shaii-ddy “pregnant,” 

71. Kip^; “gun-caps.” 

72. Kipy ; “stingy.” Probably “ to pinch.” 

73. “ cunning,” “ skilful.” 

74. ^KHii ; %d?t~cha~ keiik^y “the leg bent or doubled up.” 

75. Komf-; the “ claw's” of crabs. 

76. ^K^oiig ; Jdong ^pdaiy “bumptious.” 

77. Jd^ong ^ ; ^ma~jio)tg-^k^oug *, the green locust ( ^cJiung-^sz. ) 

78. ^Kdy “to stammer.” See also guiu. 

79. {Jdo); see (Ik. 

80. ^Kdt; {^k^d) “lame;” Jcdi-^sJuiUy “maimed.” 

81. KdiP; kdiP-kaP, “to count up.” 

82. Kukpy ngdng~-knky-kuky “rustling.” 

83. ^Kung-j “to stand on end” as the hair; “to burrow,” as 

pigs; in this last sense, also kinig\ 

84. Kang^y see ^kung, 

85. ^Kdtng; “ a bunch,” as of grapes, or keys. 

86. Kilf^'y “ thick,” not watery. 

87. ^Kicdi'y “ a hinge.” ?i-7w6‘ai, “ title-page.” 

88. ^K‘n'dJ'y “naughty,” “disobedient.” 

89. ^Ku'cuig; sho-Jang-^kwang (or Jdwang); “coarse,” “loose- 

w^oven,” “not close texture.” 

90. ^Kice [a sound not found in Williams] ; Jiic/'-Ii~^ku~JUy “my- 

sterious,” “ gliost-liko.” 

91. ^KioOy cp'ing-diwoy “we are quits!.” Probably the verb 

kwc/y “to pass over.” 

92. ^Ld'y ^cJdd-^cldd-df'i-ddy “ inquisitive.” 

93. ^Ldl\ “to lap up,” as a dog or cat. 

94. Ldi-\ “to make water iqam.” as from fear. 
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95. ^Lam‘j the reverse of “small mouthed,” as jars. 

96. f^Lan; ^ “ hiirriedlj^” 

97. ^Lang; se Jacang. 

98. ^Ld)i] “ to run,” as ink. 

99. ^Lihi) “the edge.” 

100. “mud,” “muddy.” 

101. ^Lnng; lunn^-^ge-^lchtg, “an auction.” 

102. Ldpy] tdi--ldpy^ “fussy,” “restless.” 

103. ^Lau) “a groove.” 

104. ^Le\ ^le-liP, “clumsy.” 

105. Leng~\ “a strip ” as of land. 

106. ^Li'y see JiicL Also, p-Ji, “shabby,” “stingy.” 

107. ^Lim] “ to lick the lips.” 

108. ^Liu'j Jiu-^'kOj “the minah,” or black grackle. 

109. ^L6; “that;” Jo-pnii, “that side.” “soot.” 

Wol\-J6, “ pan-crust.” 

110. L6~; “ to cool ” by ladling in and out. 

111. Lorn-} Jnm--Iom\Piengj “the noise of the wind.” 

112. ^Long; ^lojig dtcui, “to rinse the mouth.” 

113. ^Lh (fi)j ^hllc^-gjan Judiu'cd^ “a loafer.” “to squeeze.” 

114. ^Lu {Jo)) “ smoky,” “ a burnt taste.” 

115. Lid Jo-)) Ji^ii-Juf “in confusion.” 

116. Lzi/r, ; ^fa ^fa “ornamented.” 

117. Lnkpy “to scald,” “a pig-stye,” (also Jung), 

118. ^Md) ^'kwai~-maj “cunning.” 

119. ^Mai) “to nip, or pinch” with the nail. 

120. ^Man) pnan-ddl, “ a bugle.” 

121. ^Mang'^) “ stopped,” as the nose. 

122. ^Mang) ^mang-Jdang, “ disagreeable,” (also 

123. Man-) ^Vom laaid-niaid “insipid.” 

124. ^3Idu) “ the buttocks;” pm pan hiidiiy “to get over one.” 

125. ^3Ie*) “aspinning-top.” 

126. ^Meng) “to paste up,” as window chinks. 

127. ^Mhi) “to purse up” the lips, “to pout.” 

128. ^Mui) “ to munch,” ^Mul-dia Hsuiy “ to move the mouth ” 

like a toothless old man. 

129. Mut^) “to pout,” Muf^-pidi Hsui-yShun^ “to sign with 

the lips,” “to pout.” 

130. hVrt; “biting.” 'iVi'bc/i?/:- “ it bites the tongue.” 

131. ^Nai) pai Hsai “a little.” 

132. ^Nang) Jidm-piang-piang, “'very salt.” ^Ta-pang, 

a knot.” 


t Sic in orig. 
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133. yai^-Jal-^nctUy all in a Leap.” 

134. ‘^yes.” 

135. ngd^-Jioi tdir-^pi bow-legged.” 

136. Ntfcdy-y ‘‘ to comDel.” « 

137. Ngit,; ‘^o creak.” 

138. f “ the guara.” 

139. fNing; ^fu-^nhigdl “bitter.” Ting^ ^ning yuk:, “a little 

tumour.” 

140. Nijp^^, “dinged in,” “pinched,” also read nip . 

141. (iVd; “to rub.” 

142. ^‘stingy,” “shabby.” 

143. od-chard, “now * ♦ then.” 

144. 0^*,; o/*, “ orisp.” “ to kiss.” 

145. ^P'd] “ to shovel,” as rice into the mouth. 

146. Pad) pdp-^slid, “to winnow rice.” 

147. ^P‘an) [probably a rustic word] “thick,” as cloth. 

148. a ^Pdn) ^pdti-^chi, “a thumb ring.” In imitation of the 

“ mandarin ” term. 

149. ^Pl) Vmn-pi “a dog tick.” 

150. PP) “ biting,” to the tongue. “ To drain off” the liquid. 

151. ^ P^lng ; ^ping-^k ico ‘ ‘ apples. ” 

152. Po^; ‘no crouch” as behind a door, (1 and) “pounce forth.'*' 

153. ^Pii) ^pii~^pu ^shtuij, “whistling sound.” 

154. Pukp, ^saai 2Juk^-puki “ palpitation.” 

155. Phiky) “to fall down.” 

156. ^ang^) “ to wipe.” “ Sang^ “ wipe the nose.” 

157. ^dp^) “priming.” 

158. ^Song; “claws,” as of a crab. 

159. Song^) ngom/somp, “stupid.” 

160. Sukp, “soft.” ^ “ soft,” “ velvety.” 

161. i^Suiig) ^^nng HaPHsz, “ a fool.” 

162. ^Sung) “ to burrow,” as pigs. 

163. ^Sz) Hd .sz^ijiky “ to belch.” 

164. Tap) taP-laiP “a dropping,” “an affair.” 

165. ^Tdi) see, sung, 

166. Taky **'; ^s6-taky * “ bristly beard.” 

167. ^Tani) pam-kd\ “dear.” “ To prevent.” 

168. fTd)n; “to hold in the mouth,” as a cat. 

169. ^Tau) .cfPeungdian, “a sill.” Kdm-^lan, “ a gaol-bird.” 

“bamboo-poles” for winding silk. ^ClPilAan,, 
a pedestal. 

170. TarP) “to boil” or “stew,” by putting the pan in tho 

water, used probably for tan\ 

171. ^T^ari) a sort of “clam.” 
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172. Tdfj^‘, “to tap.” Tcq^ kwat^ “to sliampoo.” 

173. Tat^] “to dip.” 

174. Tdt^\ “to heave.” Ko^-tdt^ tl^-fong^ “that place.” 

175. T'dt^\ Vat^-^liau, “big-mouthed,” as jars. Tdf^-Jidly. 

“ slip-shod.” 

176. Tend’, a “brood,” or “litter.” 

177. ^Te’, “ spoilt,” as children, “ Vulgar,” “ provincial.” 

178. “throughout.” 8]mk,-^nam-tincj\ “quite ripe.” 

179. ^Thi', ^mn-^tiu-td, “sour.” 

180. “ to copulate with.” 

181. ^To ; Ho-Iok,-Jai “ to bulge out.” as the teats. 

182. (T^o; d‘o-Iok,-Ja( “to hang,” as the teats. 

183. ^T^o; “to put off.” 

184. Tsd rd ; “to dip .” 

185. Tdat^\ “the penis.” 

18G. Ts'eang^-, “choke.” “ choke with water.” 

187. Ts'bd’, “ a cushion.^^ 

188. Tmk,’, “to jump up,” “to rear the head.” 

189. Tsiik,] [see ckuk,'\, “to choke.” “To egg on.” 

190. Tsbik,; tshik, ^san, “brand-new.” 

191. [this sound is not found in Williams]. Lcd-lo-- 
tsind, “to loaf,” “to hang about.” 

192. Tsiing^) “to wriggle.” 

193. ( fi); [this sound is not found in Williams]. 

“ a wee bit.” 

194. ^Tini’y ^iiui-chid “pin him down.” 

195. ^U’y “ can^t reach.” 

196. “a bench, or stool.” “a bench. 

107. JJl', “to roast” in hot ashes. 

198. Uk, (dk,); [this sound is not found in Williams], Ud-^jjdu- 

kk^ “ to hiccough.” 

199. fUn‘, “to ache.” 

200. JV(/; a suffix, denoting “said.” nd-^ai ivcd, “it 

was said he was not coming,” 

201. Yand’, “to sop up.” 

202. ^Yam) “ to haul up.” 

203. ^Yuh] “ ''^"'^sherman’s itch.” 

204. ^Yaong', ^y<'<fi^g p? “ t(j bare tlio arm.” 

205. f Yitt ; “ to boro,” “ an awl.” 

206. ^Yung-, “loosely or badly stitched,” “crooked.” 
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LAST PICKINGS FROM THE DIALECT OF FOOCHOW. 

Tho dialect of Foochow is, in many respects, the most interest- 
ing of the four under discussion. Besides the fact of there remain- 
ing many strange words, belonging presumably to some aboriginal 
language, there exist in this dialect two peculiarities which have 
been touched upon elsewhere by the writer of these papers, and 
which shall be further examined when a favourable occasion offers : 
reference is made to vowel inflection, and to tonic-inflection. Suf- 
fice it, however, for the present to bring forward a few quasi-cha- 
racterless and colloquial expressions which have been omitted from 
the admirable dictionary of Mr. Baldwin. In the fifth paper a few 
of the popular words of the four dialects set forth in these sepa- 
rate lists Avill be collated into one table, so far as coincidences may 
seem to point to an unmistakable community of origin. The spell- 
ing used in this list is that of Mr. Baldwin, whose tonic marks, 
also, it will be convenient to use. 

1. A^-j “whyV^ 

2. ^Ang; ^ang-man(f, blemish.'^ 

3. Chak^; “to spill. Probably the same as chiak^. 

4. ^Ch^ang; “lustful.’’ 

5. Cli^aii^y “to copulate.” Cli^aii^-k^o^ “to go out.” 

6. Chek^; “to rinse;” also read cMak\. See chak^. 

7. Ch'eiiky ; ch'eukycU^euky ^sing, “ brand-new.” Same a& 

cli^aeky. 

8. CJi^lak^) “to stick in,” as a pin. 

9. ChHe')ufy “ to drive in,” as stakes. 

10. ^Ching] ^chlng-ch'ol\ “to kiss:” “weak,” as gruel; (in this 

last sense also read ^ch^lng, 

11. ^xcl-^chnuy “shy. “ a spade.” Also, 

“ a snakes tongue.” 

12. Chiong^'y to beat,” “ to tack.” 

13. Cliok/y chokycJi‘oi^, “to kiss.” Same as chwoky, 

14. ^Chu-y o~ ^clixi-paung~y “has some good, or stability in him.” 

15. ^Chiing'y ^chung-cli^oi\ “to kiss.” Probably the same a» 

^clilng. 

16. ^CJvibig-y “ a spasm.” 

17. ^Eng-y mo tvP-^eng “no answer.” As when convicted. Pro- 

bably for eiuf or ^ing 

18. Eng^y eng^-^ta, “to sop up.” 

19. ^Hd'y Jtd~ld~y “to droop” or “hang limp” as the lip, or 

the coat collar. Probably the same as hd^, 

20. Hdr; Juing-Jidr, dilator}^ Probably for hai~, 

21. ^Hang; “ dawdle,” see 7uib ^ “ da^vdling/^ 
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22. ^Hang\ pahy^hang, “husband’s brother’s wife.’^ 

23. Han^~; sioity- liamf-, “ the palate. Probably “ the 

chin.” 

24. fHe; ^Itang Jie, “vamped up,” “shably.” 

25. Hain^~'j ch^ao^ cheng^-haing^ “stinking.” 

26. H(/‘j lio~-]ic?- “confusedly.” 

27. Hican^y “throat lash.” Probably for 

28. KaP'j “again.” 

29. Kak^; “to stick,” or “catch;” “to pry upon;” “a stye/ 

“to soar,” ^eng kaky “a stye,” on the eye. 

30. ^Kang] Jcang-^iaa ^iii, “tar.” 

31. ina- tai~-^ke, “useful.” 

32. ^K^e’y “ a hole.” 

33. JL'eng\ Ji^eng-hoky, “ganglion.” 

34. “ loss,” “ defalcation;” probably for 

35. ^KHeu'j ^smg-^kHeii, “to provoke.” 

36. ^ko-taim^, “to rinse.” 

37. “ to lean against,” unconsciously. 

38. K^oky) k^eky-k^okyy “blemish,” “fault.” 

39. ^Kii: ^chi-^kti “now” ^kii-lukyy “to mutter.” 

40. “to set on,” as a dog. “Vegetable beds.” 

41. Knky‘, “ thick,” “ not watery.” 

42. Ktcang^'y lioliy kwcuvf-kicnng^, “green.” 

43. ^Khci; ^k'wUikyy “strength.” 

44. ^Khvong] fivair-^k^ivong “liberal.” Sa^~Jchvong “mean.^^ 

Probably for. Jiwong, 

45. ha^-'y see Jtd. 

46. Laeitg^; “ the temples.” 

47. Lap; ch^iahy “ a caterpillar,” laP^laP, 

“rough,” “coarse.” 

48. ^Leu; ^lea-seiPy “to chaff.” 

49. Llaky] biohy Uahy (the same as chinh^ “one piece.” 

50. ^L6; to soar,” or “fly slowly.” 

51. ^Lu; fko-^hj “ will it be long yeti” 

52. Loliy'y kohyloky~a~y “armpit.” 

53. Luky] see Vai. ^P^u-luky clPtPtPy “to burst out with 

laughter.” Liky-htky Zi'o’ “ to throw away.” ^Pii- 
luky “ to roll over,” to “ shake one^s self.” 

54. ^Ma; ^ma-^7na lohyy “copious flow,” as of tears. 

55. ^Ma; “tar.” 

56. Map; “sting”; ^mhiy-maP “a mosquito’s bite,” or sting. 

57. Maru/; see ^ang. 

58. ^Muig; “ regardless of consequences.” 

59. M(?; “ to strike,” “ to crush. Probably a form of 
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60. MicaP “ sting,” see ?/zaP. 

61. “ stealtliii}^ Same as ,aiid 

nieky 

62. Nait-; f^aii^-nait-^ “ a kidnapper.” The balance of a scale. 

^Tieng-7iau~ ‘Uhe twisted balance cord of a scale;” 
“ difficulty.” 

€3. ^K6; fWai-^u'ui ^no-^noy CYOoked.'' 

64. fP^d; ^chian(j-^p^d-^i/dy ‘‘insipid.” 

65. Pahuf'\ ^ta 2>ouuj~, “ to dress one's self out.” 

66. P^aimf ; “ perverse,” “ overbearing.” 

67. ; “ biting,” to the tongue. 

68. ^P/; “ a dog-tick.” 

69. ^Pl\ Stoll, ^pi ^pico-^toy “ a bunch of grapes.” 

70. ^Pwo] pi'entp^picOy “the breasts.” 

71. ^P^tvOy chhti^-^p^tcOy “a vegetable” somewhat resembling a 

dead rat. 

72. ^Sd\ ^a-^ciy “delay.” 

73. ^S6-y sioh,-^s6y “the stone,” used in military exercises. 

74. Taeiitf 'y “ a toad.” Kicoliy-ta'eng^ 3. iodid. 

75. Taiitu^; i^pd-tainy^ , “to roll from side to side.” 

76. Tandy see Jiang. Probably for taiid. 

77. iTaiig-y to “kick,” or “spur.” 

78. Tend 'y “to soar.” 

79. ^Teu) to copulate. ^Teii ^nil ^nd\ a vulgar imprecation. 

80. ^Picnig’y “ a garden-bed.” 

81. T6~'y tamg--t6-, “firm, strong.” 

82. ^Tong] Jcio-Hong, “bastions or pedestals,” of a bridge. 

83. Tomfy “to tie down.” 

84. ^Twi; “ to bother.” 

85. IPo'; “to poach,” as eggs. 


In the epitome which occupies the three pages following, 
will be found grouped together a very small selection of words, 
being a few of those in the preceding four lists which seem 
incontestably to be allied together. Moreover no notice is taken 
of the numerous characterless words given in the dictionaries of 
Baldwin and Williams, many of which in each work will bear 
comparison with similar words in the other, and with character- 
less words, or words for which spurious characters are used, 
in Pekingese. Students who take an interest in the subject 
can work out these analogies for themselves, taking care, it is 


t 
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hoped, to give consideration to every point which may render 
the comparison one of philological value. Following this epitome 
will he found a table shewing the exact vowel sounds of the 
words spelt so differently by Wade, 'VYilliams and Baldwin; and 
giving, in a separate column, vowels which may be privately used 
by students for their own convenience, and to prevent anomaly or 
confusion in any notes which they may make of peculiarities ga- 
thered from the works of the three writers mentioned. Nearly all 
the words in the preceding four lists find more or less probable 
counterparts in AYade, AYilliams, or Baldwin, as the case may be, 
or in the lists themselves. 



Peking. Hankow. Canton. Foochow. Meaning. 
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In judging of the possibility of some of the phonetic words in 
the preceding epitome having relation to each other in respect of 
their origin, it may be well to keep before the eye the table of 
tones appended. This is not the place for a detailed monograph 
upon tones, a subject which must be separately treated on some 
other occasion. Suffice it for present purposes to say that the 
most searching enquiry and careful reflection point to the follow- 
ing conclusions. 

1. — That the Pekingese dialect, whether colloquial or otherwise, 

has but four tones, which are never modified, except inas- 
much as they change slightly, in a rhythmical sense, accord- 
ingly as the words are grouped; but these changes are not 
positive, still less indispensable, least of all recognised 
systematically by the natives. The modifications are in- 
stinctive, 

2. — The dialect of Hankow has, in practice, four tones, though 

five are counted; two being identical. Tonic inflection in 
this dialect, as in Pekingese, is practically non-existent. 

3. — In Foochow there are seven tones in practice, and, in fact, 

only seven, generally speaking, in theory; even the recol- 
lection of the eighth having almost passed away, since it 
has become identical with another tone. Both tonic, con- 
sonant, and vowel inflection are, in this dialect, positive, 
rigid, indispensable, and all-pervading; not only to their 
fullest extent, in conversation, but also, to a great extent, 
in rea<ling aloud from books or papers. 

4. — In Cantonese there are eight tones positively and systema- 

tically recognised by name in vocabularies, and a ninth, so 
uni verbally recognised, indirectly, in local vocabularies, that 
it may be safely stated roundly that there are nine bond fide 
tones in the dialect. In reading aloud from books these 
never modify, except perhaps in reading from vulgar song- 
])Ooks or popular romances. In conversation, there is no 
consonant or vowel inflection whatever, but the tones are 
modified, not (fs in Fooebow from one genuine tone to the 
othrj\ but into a series of ntiv tones, numbering, relatively, 
nine, but, actually and positively, only three. 

These eighteen Cantonese nomiiud tones, are thus reduced in 
practice, setting aside all consideration of the consonant, nasal or 
vowel terminations of the words, to twelve. Hence we have, in 
the four dialects under discussion, respectively, four tones for Pe- 
kingese, four for Hankow, seven for Foochow, and twelve for Can- 
ton; or twenty-seven in all. But some of the tones, or voice ca- 
dances in one dialect actually resemble those in another, although 
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in name they differ widely. The table appended reduces these 
thirty-five tones to nine groups, each containing from two to four 
tones which strike the ear in a similar manner. There are six 
tones which will not fall into any of these groups, so that for the 
thirty-five tones in the four dialects we get fifteen cadences in all. 
To he perfectly exact, tones numbers 1, 3, and 24 have been placed 
separately. As a matter of fact, however, tone number 1 might 
be safely classed with tones numbers 17, 18 and 30, as the differ- 
ence is so slight as to be imperceptible to the ordinary ear; and it 
is besides immaterial whether this tone is pronounced as it should 
be or like the others with which it is compared. Similarly, tone 
number 3 might form a separate class with tone number 24, which 
it almost invariably resembles : however, it is equally accurate to 
pronounce this tone as numbers 8, 16, and 22; so that, to avoid 
hostile criticism, we have placed it, as it really should be placed by 
the fine ear, separate from both. Were tones numbers 1, 3, and 
24 grouped as suggested, the actual voice cadences covering the 
whole thirty-five tones would be reduced to thirteen. 
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ARTICLE IIL 


DROUGHTS IN CHINA, A.D. 620 TO 1643. 


By Alex, Hosie, M.A., 

H, B, M.'s China Consular Senice. 

T he attention of the compiler of the accompanying Tables was 
drawn to tlie subject of Droughts in China by the numerous Ar> 
tides on the Indian Eamines that have appeared in various news- 
papers and periodicals. In an article in the Edinburgh Review for 
July 1877 tlie dates of the most serious Indian famines on record 
are exhibited in a tabular form; and it was this form which fiist 
suggested to the compiler the idea of ascertaining, as far as possi- 
ble, the dates of famines recorded in China. The task would have 
been no easy one had not fortune favoured his researches. The 
recent acquisition by Her Majesty’s Government of tlie great com- 
pendium of Literature known as the 'I'a Sha Tsih CJieng 
^ ^ ^ permitted the categorical records forming part of this 
collection to be placed under requisition. The section of this com- 
pilation entitled Shu Ch'eng Tien ^ ^ (or Natural Phenome- 
na) contains among a multitude of other historical and statistical 
matters a record of the Droughts and Eamines that have occurred 
in China from the mythical ages of its history to the beginning of 
the present dynasty. (*) The compiler resolved, however, to con- 
fine liis investigations to a strictly historical period. With this 
end in view, he selected the commencement of the T’ang dynasty 
as a starting point. Erom this point to the end of the Ming dy- 
nasty, a period embracing more than one thousand years (620- 
1643), several hundreds of droughts have been recorded, occasion- 
ing in many instances what may be called local dearths and in 
others w’id e-spread famine and distress. 

{*) ^ fU Kuan 80—96, heading (Droughts.) 


it’* '4 
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The plan on Tvhich the Tables are constructeil is as follows : — 

The lirst column contains the years, the second the seasons of 
the year, and the third the provinces in which droughts have oc- 
curred. In the fourth column collateral events have occasionally 
been noted, such as the visitations of locusts, the occurrence of 
floods, the prevalence of some description of plague or typhus fever, 
the appearance of comets, etc., etc. Note has also been made in 
this column when the droughts have been of more than ordinary 
severity and duration. 

In assigning dates the compiler has followed the chronology 
adopted by Mr. Mayers. ('*") 

As it would have been an endless labour to record the names of 
all the sufiering regions, they have, as far as possible, been classed 
under the eighteen provinces of the present dynasty. It must not 
therefore, be supposed that, when a province is mentioned, the 
whole of that province has suffered from drought. On the con- 
trary, cases occur where the affected area has been confined to a 
single liien or district. 

The frequency with which one, two, and even three provinces 
have suffered from drought for several successive years is a pheno- 
menon w’hich deserves attention. Take for example the period of 
forty years between 1170 and 1209, both inclusive. The province 
of Chehkiang is recorded in the six consecutive years 1170 to 
1175, in the four consecutive years 1180 to 1183, in 1187, in the 
the two consecutive years 1193 and 1194, in 1196, in the three con- 
secutive years 1200 to 1202, and in the six consecutive years 1204 
to 1209. lYithin the same period the province of Kiangsi is re- 
corded in 1171, ill 1173, in the three consecutive years 1180 to 
1182, in 1184, in the two consecutive years 1186 and 1187, in. 
1194, and in the three consecutive years 12Q4 to 1206. One 
more instance will suffice. Within the same period of forty years, 
the province of Sze-ch’wan is recorded in the three consecutive 
years 1181 to 1183, in tlie four consecutive years 1190 to 1193, 
in 1197, in 1201, and in 1205. Cases in which two or more pro- 
vinces have been affected simultaneously and for several consecutive 
years, though not so common, cannot be called rare. In the pe- 
riod of thirty seven years between 1296 and 1332, the two pro- 
vinces of Chilili and Honan sutfered simultaneously in the three 
consecutive years 1296 to 1298, in the two consecutive years 1300 
and 1301, in the five consecutive years 1324 to 1328, and in the 
three consecutive years 1336 to 1332. In the three consecutive 
years 990 to 992 the three provinces of Chihli, Honan, and Shensi 
are recorded as liaving been simultaneously affected. 


(*) (JhiiU'oe Header's jianual, hurt II. 
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One fact which must strike e\en the most unobservant reader 
of the accompanying^ Tables is the frequency with which the pro- 
vinces of Chihli, Honan, Shansi, and Shantung have suffered 
simultaneousl>' or in successive years. This is all the more remark- 
able as bearing a striking analogy to the droughts and consequent 
famines that have occurred within the last few years. In 1876, 
Chihli and Shantung, and in 1876 and 1877, Honan and Shansi 
have been the suffering provinces. 

The severity with which famine lias raged in China may be 
conjectured from the frequent mention that is made of the exis- 
tence of cannibalism. The feeling of horror which this word con- 
veys to the mind is greatly intensitied when it is made to include 
in its meaning the case of parents devouring their own olispring. 

Xot only has the land-tax been remitted in numerous instances, 
but government relief has been afforded in almost every year of 
great drougnt. Let us counterbalance this, however, with the 
probable insufficiency of the relief afforded, the absence of means 
of communication and of facilities for transport, and the preva- 
lence of famine-typhus, and we have a picture of distress, alas I 
too common in these later times. Is it matter for wonder, then, 
that mention is frequently made of apaliiiig mortality 1 8o long 
as China refuses to adopt the discoveries of modern science, so 
long will she be unable to cope with the miseries of the famines 
which cannot fail in the future as in the past to harass some por- 
tion or other of her wide dominions. 

It only remains for the compiler to give a short description of 
the work upon which the accompanying Tables are based. 

The R'in Ting V ii Situ Tsilt CJteng {*) is a vast Encyclopaedia 
of Universal Knowledge compiled in the reign of the emperor 
K’ang Hi in the early years of the 18th century, from the various 
books that had appeared in China prior to that period, and printed 
in beautiful type under the superiiiteiuleiice, it is believed, of the 
Jesuit missionaries. It consists of 520 fao or cases comprising 
5000 pen or volumes, and has a General Index of 20 volumes. 
The whole of the matter contained in this enormous work is classi- 
fied under six great heads, which aie again sub-divided into thirty- 
two sections. 

■ This great storehouse of learning was purchased in November of 
last year on htdialf of the British iluseum. 
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In the discussion which followed the reading of Mr. Hosie's paper 
it was pointed out that more than one cause might produce a drought in 
any particular locality in China ; and that in making use of the tables it 
would be ne essary to bear this fact in mind. There is in China no 
mountain range of sufficient altitude or impoitance to determine the north* 
ern limit of the summer monsoou. During the year 1877, which was excep- 
tional in many respects, the monsoon could scaicely be said to have reached 
the valley of the Yaugtsze ; and in consequence central and southern China 
was drenched with extesbive lain, while not a droji fell in the parched 
and famine stricken provinces of Chihli and Shansi. In the years 1867-69 
droughts in the north were severely felt, though not sufficiently intense 
to cause famine, while the valley of the Yaugtsze was flooded to such a 
degree as to cause a local scarcity. In 1871 a remark ah e change took 
place and Chihli, bhingking and the other northern provinces suffered 
from an excess of rain, while Chehkiang and partially Kiangsu were de- 
prived of their ordinaiy rainfall. One incident in connexion with the dis- 
tribution of rain in this latter >ear is worthy of note. The monsoon at 
Shanghai generally breaks up about the end of August and cooler weather 
and variable winds mark the beginning of September. In 1871 the 
summer monsoon had apparently broken up, and the residents were looking 
forward to ordinary autumnal weather. On the 4th September the 
southerly monsoon again set in with a remarkable rise in temperature, 
the average by day being 86°. Increasing during the week from the 16th 
to the 22nd to 91°. The enormous quantities of water carried north by 
this unusual phenomenon were deposited in a belt Horn 150 to 200 miles 
wide, and which was traced from Shantung by Peking, Siuen-hwa-foo, 'J ai- 
yueu-foo to the vall^^y of the upper Han and the north and west of Sze- 
ch’wan, in the latter dishict lasting for six days and causing a local famine. 
The length of this belt of rainfall must thus have been at least 1,500 miles. 
How much further west it extended there is no information to guide in 
forming a judgment. 

A di ought may thus arise from one of two causes. Either the summer 
monsoon may extend beyond its ordinary northern limit ; in which case 
those districts which are well within its limits will suffer from compara- 
tive drought, while floods will prevail along its northern edge ; or, on 
the contrary it may not have reached its ordinary development; and those 
regions which lie outside will, as in the past year, suffer intensely from 
want of rain. 

Tiie year 1871 may thus be described as a year of powerful rada- 
tioD, while 1877 was marked by a lower range of tempeiature in mid- 
< hiua than had been previously recorded. Statistics of floods will thus 
be seen to have as important a beaiiug on the question of periodicity as 
those of droughts, as affording a possibly surer indication of the causes 
which have led to an absence of rain from any particulai locality. — Ed.^ 
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Year. 


Season of 
Year. 


Provinces. 


Remarks. 


620 

621 


( Spring .. 
< Summer 
( Autumn 
f Spring 
^ Summer 
( Autumn 


624 

627 

628 

629 

630 
635 

638 


639 


{ 


Autumn 

Summer 
Spring .. 
Spring ... 
Summer 
Spring , 

Autumn 


Summer 


Summer 


Shantung ...I 

Shensi 

Shantung ... 


Shensi 


Shansi 

Sze-ch’wan 

Hunan 

Hupeh 

Kiangsu .. 
Sze-chVan 

Hunan 

Hupeh 

Kiangsu . . 
Sze-cRwan 


Land-tax remitted. 
Locusts. 

Very severe. 

Floods. 


643 

647 


{ 


Spring 

Summer 

Autumn 


( Shansi 

< Shensi 

I Sze-chVan 


Great drought. 


t 648 

649 

650 

651 

652 


{ 


{ 

{ 


Autumn 
Winter.. 
Spring .. 
Spring .. 
Summer 
Autumn 
Autumn 
Winter., 
Spring .. 


} 


Sze-ch’wan 


Shansi 

Shensi 
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Year. 

Season of 
Year. 

Provinces. 

Eemarks. 

653 

654 

* ( Summer 
( Autumn 
Spring ... 

Anhwei ... 
Honan 

1 Yery severe. 

659 

Autumn i 



660! 

664i 

Spring ... 

Summer 

Chihli 

( Of long duration ; no snow- 

( Sorino^ ... 


\ fall. 

667 

( Autumn 



i 

668 

r Kiangsu . . . 
< Shantung, , 

|> Great drought. 

^0 snowfall during winter. 

1 Yery severe. 

669 

670 

671 

Autumn 
f Spring ... 
( Autumn 
Summer 

( Shensi 

Sze-ch’wan 

j Shausi 

( Shensi 

675 

Summer 



677 

678 

Summer 

Summer 

1 Chihli 

1 Honan 

) Great drought and of long 
J duration. 

681 

682 

Spring ... 

j Shansi 

( Shensi 

Shensi 

( Two years’ land-tax remitted. 
< Great floods in Chihli and 
( one years’ tax remitted. 
Great drought. 

683 

685 

Summer 

Summer 

1 Chihli 

\ Honan 

686 

687 

TV^inter . , . 


No snowfall. 

f Sprint ... 


1 Summer 



689 


t 

690 

Spring ... 



694 

Spring ... 



697 




700 

702 

iBummer 

r Spring ... 

r Shantung . . . 
( Shensi 


1 Summer 



703 

Summer 


No snowfall during winter. 



c 
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Year. 

Season of 
Year. 

Provinces. 

Eemarks. 

706 

707 

' r Summer 
\ Winter... 

Summer 

r Chihli 

J Honan 

j Shantung . . . 
(^Shensi 

! f Severe, 
r Floods in Chihli. 

709 

Summer 


* 

712 

Autumn 


Excessive heat. 

713 

Spring ... 


714 

715 

Spring ... 
Summer 

Shensi 

Great drought. 

718 ! 

Autumn 


Yery severe. 

719 

Autumn 


721 

Winter... 


Ho snowfall 

724 

726 

727 

Autumn 

f Summer 

1 1 Autumn 

! 

rchihH 

< Shansi 

( Shantung . . . 

i Chihli 

Shansi 

1 Of long duration. 

728 


Hn'na'n 


729 

Winter.. . 


! Ho snowfall. 

731 

733 

Summer 

Summer 

i Shensi 

Of long duration. 

Of long* duration. 

736 

Summer 


743 

Winter... 


Ho snowfaU. 

747 

Autumn 


750 

755 

Spring ... 
Spring ... 

Shensi 


758 

Summer 

1 


759 

Spring ... 

i... 

Of long duration. 

*763 

f Sprint ... 


J r O'* 

) Summer 


♦ 

764 

765 

1 Spring ... 
\ Summer 
Summer 

1 Shensi 

Great drought. 

Great drought. 

Ho snowfall, • 

766 

Winter... 

j 


( Spring . . . 


771 

< Summer 




( Autumn 



i 
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Year. 


772 

773 
777 
780 

782 

784 

785 


790 


791 

794 

795 

796 

797 

798 

799 
802 


Season op 
Year. 


Summer 


Slimmer 
'Winter.. 
Summer 
Autumn 
Winter.. 
(Spring,. 
^ Summer 
I Autumn 


Provinces. 


Shensi 


I Spring .. 
( Summer 


AYinter... 


I Spring .. 
I Summer 
Summer 
Summer 
( Spring .. 
\ Summer 
Winter.. 
I Spring .. 
1 Summer 


Chehkiang 
Fuhkien .. 

Honan 

Kiangsu . . 

Shensi 

Anhwei . . 
Kiangsu . . 
( Hupeh 


Honan 


803 

804 

805 


( Spring .. 
< Summer 
( Autumn 


{ 


Autumn 


Honan 

Shensi 

' Chehkiang 

Honan 

4 Hunan 

Hupeh 

Kiangsu ., 


Eemarks. 


Great drought. 

No snowfall during winter. 
No snowfall. 


Great drought. 

I Yery severe. Wells and 
r rivers dried up. 

1 

I Great drought in Shensi. 
}■ Wells and rivers dried up. 
I Typhus fever raged. 

i No snowfall. 


Of long duration. 


No snowfall. 


t 

( 


Great drought. 
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Year. 


808 


809 

812 

813 

814 

815 
820 
822 

823 

825 

826 
827 
829 

832 

833 

834 

835 


Season of 
Year. 


( Spring .. 

< Summer 
( Autumn 

Summer 

Summer 

Summer 

Spring .. 

Winter.. 

Spring ... 

Autumn 

Summer 

Summer 

Autumn 

Autumn 

Autumn 

Summer 

Autumn 


Provinces. 


Chehkiang 
Kiangsi . . . 
Kiangsu . . . 

' Chehkiang 

Hunan 

"! Hupeh 

Kiangsu ... 
Kiangsi . . . 

Shensi 

Shansi 

Shensi ^ 

Shensi 

( Honan 

< Shantung... 
( Shensi 


Kiangsu 
Shensi ., 
( Honan . , 
< Shansi . 
( Shensi . 


f Anhwei ... 

Hunan 

Kiangsi . . . 
Kiangsu . . . 
Kwangtung 

Shansi 

Shantung . . . 
f Chehkiang 

Hunan 

\ Hupeh 

Kiangsi . . . 
Kiangsu . . . 
Kiangsu . . . 

Shensi 

( Honan 

1 Shensi 


Eemarks. 


Great drought Land-tax 
remitted. 


Land-tax remitted. 


Land-tax of nine districts 
remitted. 


Great drought. 
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Year. 


836 


837 


838 

839 


840 


845 

846 

847 
850 

854 

855 

858 

861 

868 

869 

870 

873 

874 

876 

880 

884 

893 

900 

901 
905 
908 
911 


Season of 
Year. 

Provinces. 

SuTin? ... 


f SnrincT ... 


( Summer 

Sorincf ... 



Summer 

Summer 

Sprinsr , , . 

Chehkiang i 
" Chehkiang 

Chihli 

Fuhkien ... 

Honan 

^ Kiangsu . . . 

Spriner • . . 


Spring , . . 




Sprinor 


Autumn 

Winter,. . 

{ Anhwei . . . 
< Chehkiang 
( Kiangsu . . . 

Autumn 

j Honan 

( Kiangsu . . . 
Kiangsu . . . 

Summer 
Summer 
Autumn 
Summer 
f Spring ... 

( Summer 
Sprin" ... 




Clielikiaug 
Kiangsi . . . 


( Anhwei . . . 
< Kiangsi . . . 
( Kiangsu . . . 

Autumn 
Winter... 
Sprin" ... 

Shensi 

Summer 
Spring ... 



r o 

Spring . . . 



Eemarks. 


^ Great drought; said to be 
I connected with a comet 
I which appeared in this 
I year. 

Very severe, 

1 

I Land-tax remitted. 

Locusts. 

1 Typhus fever raged. 


Great drought. 


Locusts, 


I 1^0 snowfall during winter. 
J Land-tax remitted. 

Great drought. 

) Great drought, 
j" Cannibalism existed. 

Great drought. 


Of long duration. 
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Year. 


Season of 
Year. 


Provinces. 


912 


923 


924 

925 

926 

927 

928 

929 

930 

931 

932 

933 


{ 

{ 

{ 


Spring .. 
Summer 
Spring .. 
Summer 
Spring . 
Spring . 
Summer 
Summer 
Summer 
Winter.. 
Spring .. 
Summer 
Summer 
Autumn 
Autumn 


Hunan 


} 


Eemarks. 


snowfall during winter. 


Ho snowfall 


Great drought. 


934 

935 

936 

937 

938 

939 

941 

942 

943 

946 

948 

952 

953 


Summer 


Honan 


{ 

{ 

{ 


{ 


Spring ... 1 
Summer J 
Spring ... j 
Summer > 
Autumn ) 

Winter 

Autumn . . , 
Summer . . 
Autumn . . 
Autumn 

Spring 

Summer . . 

Spring 

Summer . . 

Spring 

Summer . . 

Summer . . 

Spring 

Summer . . 


Honan 

Honan 


Hupeh 


( Of long duration. Many 
< people died from sun- 
( stroke. 


Ho snowfall. 

Ho snowfall. 
Floods. 


Great mortality. 

Of long duration. Locusts. 
I Of long duration. 

I Of long duration. 

f Great drought. Ho snow- 
\ fall during winter. 

} Great drought ; wells and 
j rivers dried up. Hwang 
j Ho fordable on foot. 
(^Locusts. 
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Year. 


Season of 
Year. 


Provinces. 


954 

960 

961 

962 

963 

964 
966 


{ 

{ 

{ 

I 

{ 

I 


Spring .. 
Summer 
Autumn 
Summer 
Winter., 


} 


Spring ... 
Summer 
Summer j 
Autumn > 
Winter... j 
Spring ... 
Summer 
Spring ... 1 
Summer V 
Autumn J 


Honan 

Chihli 

Honan 

Honan 

Honan 

Shensi 

Shensi 


967 

968 

969 


( Spring .. 
( Autumn 


I Summer 
( Autumn 


} Honan 

J 

Honan 
I Honan 


970 

972 

973 

974 


f Spring ...i 
1 Summer | 
I Spring ...' 
( Winter... 

Winter... 
j' Spring ... 
< Summer 
( Autumn 


Honan 

Shensi 

I Honan 

Honan 

I Chihli 

) Shansi 


} 


Eemarks. 

Typhus fever raged. 
Soupkitchens opened. 

Great drought in Chihli. 

Very severe. 

Land-tax remitted. 
Land-tax remitted. 


975 

977 

978 

979 

980 

981 


{ 

{ 

{ 


Spring ... 

Spring ... 

Spring . . . 

Summer 

Summer 

AVinter... 

Summer 

Autumn 

Spring ... 

Summer 


f Honan 
^ Shensi 
Honan 

I Honan 
I Honan 
I Honan 
I Honan 


I Very severe. 


i 

i 

I 
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Year. 


987 

989 

990 

991 

992 

993 

994 

995 

996 

998 


999 


Season of 
Year, 


Winter.. 
( Summer 

< Autumn 
( Winter.. 
i Spring .. 

< Summer 
( Autumn 


Spring .. 


( Spring .. 
< Summer 
( Winter. . 

Summer 

Summer 
Spring .. 
f Spring .. 
( Summer 


f Spring .. 
1 Summer 


Spring . . 


Provinces. 


Honan 

CMhli 

Honan 

Shantung . . 

Chihli 

Honan 

Shensi 

f Chihli 

Honan 

Shantung.. 

I Shansi 

[ Shensi 


/ChihH 

J Honan 

j Kiangsu .. 

( Shensi 

( Honan 

( Shensi 

Honan 

Honan 


■ Honan , 


f Chehkiang 
Honan .. 
Hunan . . 
Hupeh .. 
Kiangsi 
Kiangsu 

f Chehkiang 
Honan ... 
Hunan ... 
Hupeh ... 
Kiangsi 
Kiangsu 
Kwangsi 
Shansi ... 
Shantung 


Eemarks. 


Great drought. 

‘ Granaries opened. 

Comet appeared in this year. 


Great drought. 

Locusts. 

-Great drought in Honan. 

Ko snowfall during winter., 


Great drought. 



64 


DROUGHTS IN CHINA, A.D. 620 TO 1643. 


Year. 


1000 


1001 

1004 

1005 

1006 
1008 

1009 

1010 

1011 

1012 

1015 

1016 

1107 

1018 

1020 

1021 

1024 

1025 

1027 

1028 


Season of 
Year. 


Spring ... 


r Spring ... 
( Summer 

Summer 

Autumn 
Summer 
Spring ... 
( Spring ... 
( Summer 

j Summer 
I \ Autumn 

Summer 

Summer 

Spring .. 

Autumn 

I Spring .. 
< Summer 
( Autumn 


r Spring .. 
I Summer 
Winter.. 
Spring .. 
Autumn 

f Summer 
\ Autumn 

Summer 


Provinces. 


Anhwei 
Honan .. 
Hunan . . 
Hupeh .. 
Kiangsi 
Kiangsu 


I Honan 


} 


{ 

{ 


Anhwei . 

Honan 

Kiangsi . 
Kiangsu . 
Kiangsu... 

Honan 

Chihli .... 
Honan .... 
Shensi .... 
Anhwei . 
Honan .... 
Kiangsi . 
Kiangsu . 
Honan .... 
Chehkiang 
Kiangsu . 

Honan 

Chihli 

Honan .... 


Honan 

Shensi 


Shensi 


I Honan 

Honan 

Honan 

Shensi 


Honan 

Shensi 


} 


Eemarks. 


Many people died from sun- 
stroke in Honan. 


Locusts. 


Great drought. 
Land-tax remitted. 
Great drought. 
Land-tax remitted. 
Locusts. 
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€5 


Year. 

Season op 
Year. 

Provinces. 

Eemarks. 


"WinfiftT. . . 




f Spring ... 
\ Summer 

Autumn. 

Honan 

Kiangsu . . . 

1 Of long duration. 

( Great drought. Typhus fe- 
< ver raged. Locusts. Soup 
( kitchens opened. 

Of long duration. 


Summer 

Summer 

ChiliH 


Autumn 



H 

Summer 



( SDiinsr ... 



1 ftnimrifir 



1044 

1045 

Spring ... 

Sprinff ... 

j Chelikiang 
< Kiangsi ... 
( Kiangsu ... 

Of long duration. 

/ Many died from sunstroke. 

1046 

Summer 


1047 

1049 

Spring 

Summer 

Honan 

\ Of long duration, 

Great drought. 


Spring ... 



1051 

1052 

/Spring .. 

( Summer 
Winter... 

jchiHi 

Ho snowfall. 

Locusts. 

1053 



1055 

1058 

1060 

1062 

Spring ... 
Autumn 
( Summer 
\ Autumn 
Sprins: ... 

Honan 

Sze-ch.%an ] 

1 Sze-cliVan ; 

1064 

1065 

< Spring ... 
1 Summer 

Sprint ... 

f ChihU 

< Honan 

( Shantung... 


1067 

f Summer 


> Of long duration. 

* 

( Autumn 


1068 

1069 

f Summer 
( Winter... 
Spring ... 

1 Chehkiang 

Great drought. 


x O 
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Year. Season of 
Year. 


i Summer 
( Autumn 

1 Spring 

2 Summer 
2 Summer 

Autumn 


( Spring 

1074 < Summer 
I Autumn 


ChihU . 
Honan . 
Shensi . 


Honan 


’ Summer 
Autumn 


1076 Autumn 

( Spring ... 

1077 < Summer 
( Autumn 

1079 /Spring- 
( Summer 

080 Spring . . . 

082 

083 Summer 
[ Spring ... 

1086 < Summer 

( Winter... 

1087 /Spring... 
I Summer 


' Chihli ' 

Honan 

^ Kiangsu ... “ 
Shantung . . . 

^ Shensi 

' Anhwei ... 
Chehkiang 

Chihli 

^ Hunan * 

Hupeh 

Kiangsi ... 
Kiangsu ... 

{ Chihli 

Shansi 

Shantung... 
Shensi 


{ Chihli 

J Shansi 

j Shantung... 

V Shensi 

( Chihli 

\ Shansi 


Honan 


Eemarks. 


Land-tax remitted. 


Of long duration. 


Great drought. 


Great drought. 


Universal and of long dura- 
tion. 
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Year. 


Season of 
Year. 


1088 

1089 

1090 

1093 

1094 

1096 

1097 

1098 

1099 

1101 


1102 

1107 

1108 

1109 


Autumn 


Spring .. 


Provinces, 


Eesiarks. 


f Spring .. 

( Summer 
Autumn 
(■Spring ... 
< Summer 
I Winter,. 


Summer 


Spring . . . 


Summer 


nil 

1113 

1114 

1119 


( Summer 
Autumn 
( Winter . . 


7 Honan ... 
Shansi ... 

( Shensi ' 

( Chihli ' 

< Honan 

I Shantung , . . 


Summer 


( Spring .. 
I Autumn 


j Honan 

Kiangsu .. 
j Chehkiang 
\ Kiangsi . , 

J Kiangsu 
I Shangtung 

Honan 

f Chehkiang 
\ Puhkien . 

J Hunan 

) Kiangsi . . . 
( Kiangsu . . . 
/ Chehkiang 
J Fuhkien ... 

j Hunan 

Kiangsu . . 
Shensi 

I Chehkiang 
j Kiangsu . . . 

/ Chehkiang 
j Fuhkien .., 

\ Hupeh 

Kiangsu . . 
Kiangsu .. 
Kiangsu ., 
Shantung.. 
Honan 


Ko snoTvfalk 

[up. 

Great drought : rivers dried 


Kiangsu 


I Great drought. 


^Land-tax remitted. 
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Year. Provinces. 

Year. 


Eemarks. 



Spring ... 
1123 Summer 
Autumn 


1133 

f Summer 
( Autumn 

1135 

J Summer 
\ Autumn 

1136 

Spring ., 


Kiangsu ... 

Shantung . . . 

ChihH 

Kiangsu . . . 

Shantung . . . 

Shensi 

Locusts. 

Kiangsu ... Great drought. 


Chehkian 


I Of long duration. 


Summer 

Winter. 

Summer 

Autumn 


> Of long duration. 

Sze-ch’wan ) 

I Land-tax remitted. 

Sze-ch wan J 

Anhwei ... 1 

Kiangsi ... >Yery severe. 

Kianssu ... ) 


Autumn 


1142 

1143 
1148 Summer 



Kiangsu ... 
I Chehkiang 
( Kiangsi . . . 
Sze-chVan 
Chehkiang 
Kiangsi . . , 


( Great drought. 
Land-tax remitted. 

I Land-tax remitted. 
Land-tax remitted. 


Chehkiang \ 

Kiangsi ... 

Shensi p severe. 

Sze-chVan ) 
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Year. 

Season op 
Year, 

1163 

Autumn 

1164 

( Spring ... 
< Summer 
( Autumn 

1165 


1167 

1168 
1169 

Autumn 

Summer 

Summer 

1170 

Summer 

1171 

( Spring ... 

( Winter. . . 

1172 

Summer 

1173 

Spring ... 

1174 


1175 

Autumn 

1176 

Spring ... 


Provinces. 


{ CheKkiang ] 
Kiangsi ...^ 


} 


Eemarks. 


Great drought. 
Land-tax remitted. 


Chehkiang 
Fuhkien ... 


Sze-chVan 

Hupeh 

Kiangsu . . 
’ Chehkiang 
; Fuhkien 
" Chehkiang 

Hunan 

- Hupeh 

Kiangsi . , 
Kiangsu . . 
Chehkiang 


Chihli ... 
Fuhkien 
Kiangsu 


Shansi 

Shantung . 

Shensi 

/ Chehkiang 
J Fuhkien 
j Hupeh . . 

V Kiangsi 
( Chehkiang 

< Hunan 

( Sze-chVan 


f Chehkiang 
C Kiangsu . 
Chihli .... 

Honan 

Hupeh .... 
Kiangsu . 
Shantung . 
Shensi 


Locusts and Floods. 

tax remitted. 

Yery severe. 


\ Land-tax remitted. 


Of long duration. 


Of long duration. 




[Land-tax remitted. 
(Locusts. 


) 


Land- 
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Year. 

Season of 
Year. 

1177 


1178 


1180 

( Spring ... 
^ Summer 


( Autumn 

1181 

Autumn 

1182 

f Summer 
\ Autumn 

1183 

1 Spring ... 
( Autumn 

1184 

j Summer 
( Autumn 

1180 


1187 

( Summer 
( Autumn 

1188 


1190 

Summer 

1191 

( Summer 
( Autumn 

1192 

I Spring ... 
< Summer 


( Autumn 


Provinces. 


Eemarks. 


Hiipeli 

Kiangsu . . 
Anhwei . . 
Chehkiang 

Hunan 

Kiangsi . . 
Chehkiang 

Hupeh 

Kiangsi . . 
Kiangsu . . 
Sze-ch’wan 
Chehkiang 

Hupeh 

Kiangsi , . 
Sze-chVan 
Chehkiang 
Puhkien .. 

Hupeh 

Hunan 

Kiangsu . . 
Sze-chVan 
Puhkien .. 
Kiangsi . , 
Kiangsi . . 
Chehkiang 
Kiangsi . . 
Kiangsu , . 
Anhwei . . 
Sze-ch’wan 
Anhwei . . 

Chihli 

Hunan 

Kiangsu . . 
Shantung . . 
Sze-ch’wan 


|> Great drought. 

Land-tax remitted. 
^ Floods. 


Very severe. 


« 


I* Szo-ch’wan 


I Great drought. Land-tax re- 
[ mitted. 
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Year. 


Season of 
Year. 


1193 


1194 


1196 


1197 


1199 


1200 


1201 


1202 


1203 


1204 


1205 


1206 


PeOYIN'CES. 


j Summer 
\ Autumn 

r Spring ... 

< Summer 
[ Autumn 

( Spring ... 
I Summer 
I Spring 

< Summer 
( Autumn 

Summer 

( Spring .. 
\ Summer 


Summer 

{ Spring .. 
Summer 
Autumn 
Winter., 
f Spring .. 
( Summer 


( Cliehkiang 
< Kiangsu 
( Sze-chVan 
/ Anhwei .. 
3 Chehkiang 
j Kiangsi . . 
Kiangsu . . 

I Cliehkiang 


Eemarks. 


( Summer 
) Autumn 


Sumnfer 


Autumn 


) 


Sze-chVan 


|> Great drought in Sze-ch’wan. 


/ Chehkiang 

3 Hunan 

j Hupeh 

V Kiangsu ... 
I Chehkiang 
< Kiangsu . . . 
( Sze-chVan 

} Chehkiang 

Hunan 

Kiangsu . . 


>Very severe. 


( Great drought. 

( Land-tax remitted. 


> Great drought in Chehkiang. 


I Great drought. 

I Very severe, 
j Ko snowfall. 


( Chehkiang 

) Chihli 

h Kiangsi ... 
(^Shantung... 
Chehkiang 
Fuhkien ... 
Kiangsi . . . 
Kwangsi ... 
Kwangtung 
Sze-chVan 
i Chehkiang 

3 Hunan 

j Hupeh 

\ Kiangsi . . . 


Great drought. 


V 

I 


Land-tax remitted. 
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Year. 


1207 

1208 

1209 

1210 
1211 


1212 


1213 

1214 


1215 


1216 

1217 

1218 


1219 

1220 


1221 


1222 


1225 

1226 
1228 
1233 
1237 
1239 


Season of 
Year. 


Summer 

Summer 

Summer 

Summer 

Summer 

Spring .. 

f Summer 
[ Autumn 
Summer 


I Spring .. 
I Summer 


Autumn 
Autumn 
( Summer 
( Autumn 
Summer 
Summer 


Spring 


Provinces. 


Chehkiang 
Chehkiang 
( Chehkiang 

< Hupeh 

( Eaangsu . . 

r Chihli 

( Shantung... 
( Chihli 

< Shantung... 

{ Sze-chVan 
( Shansi 


< Shantung . . . 

( Shensi 

Hupeh 

Shensi 


Anhwei . . . 
Chehkiang 
Fuhkien . . 
Kiangsi . . 
Kiangsu . . 

I Kiangsu . . 

” ciiihir 

/ Chehkiang 
) Fuhkien .. 
j Kiangsi . . 
Kwangtung 


( Summer 
( Autumn 
Summer 
Spring .. 
Summer 
Summer 
Summer 
Summer 


ChihH 

Hunan 

ChihH 

Shensi 

Chihli 


Chehkiang 


Eemarks. 


Land-tax remitted. 

Great drought in Chehkiang. 


Great drought. 


Great drought. 


Locusts. 


Very severe. 


Great drought. 
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Year. 


1240 

1241 

1244 

1245 

1246 

1247 

1251 


1253 

1257 

1258 

1260 

1262 

1263 

1264 

1265 

1266 

1267 

1268 
1269 


Season of 
Year, 

Provinces. 

Summer 

Autumn 
Summer 
f Summer 
\ Autumn 
Summer 
f Sprine: ... 

( Chehkiang 
< Fuhkien ... 

( Kiangsi . . . 


1 Kiangsu . . . 


\ Summer 


'Fuhkien ... 

\ Kwangtung 
Fuhkien ... 

Hunan 

Hupeh 

Kiangsi . . . 
Kwangsi ... 
Kwangtung 

1 Chehkiang 

Summer 

f Summer 
( Autumn 
f Spring , 

\ Summer 


Shansi . . . 

Summer 
( Summer 
( Autumn 

Summer 

Summer 


) Chihli 

J Honan 

f Shansi 

Shantung... 

> Chihli 

) Kiangsu . . . 

\ Shansi 

V Shantung . . . 
Shensi 

Autumn 

1 Chihli 

( Fuhkien ... 
Chihli 

Summer 

ChihU 


Eemarks. 


Great drought. 
Locusts. 


Very severe. 


I Of long duration. 


) Great drought. 

J Land-tax remitted. 

Land-tax remitted. 
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Year. 


1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1278 

1279 

1280 

1281 

1282 

1283 

1285 

1286 

1287 

1288 

1289 


Season of 
Year. 


f Rummer 
\ Spring .. 

Summer 
Summer 
( Summer 
( Autumn 


Summer 

Summer 

Autumn 

Autumn 

Spring ... 

Autumn 


Provinces. 


f Anhwei . . . 

I Honan 

-j Kiangsi , . . 
I Kiangsu . . . 
[ Shantung... 
Chihli 


Anhwei 


Eemabks. 


Summer 


Summer 

Spring .. 
Spring .. 
Summer 
Autumn 

Summer 


Shansi ... 

( Honan 

1 Shantung... 

r Shansi 

( Honan 

Chihli 

r Chihli 

) Shansi 

I Chihli : 

f ChihU 

I Shantung . . . 

I Chihli 

( Shantung . . . 

{ Chihli 

Honan 

Shansi 

Shantung... 
r Chihli ... 

< Honan ... 

( Shansi . . . 
Shansi ... 


Great drought. 

[ Land-tax remitted in Kiang- 
su, Honan, and Shantung. 


Famine in Corea. 


Great drought. 

f Great floods in Chihli, Ho- 
( nan, and Shansi 
Land-tax remitted. 


\ Land-tax remitted. 


I Shantung... 
I Shensi 


Shansi 


' Land-tax remitted. 


( Great drought. Insurrection 
( in Hunan. 
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Year. 

1290 

1292 

1293 

1295 

1296 

1297 

1298 

1299 

1300 

1301 

1302 
1304 ' 


Season of 
Year. 


f Summer 
( Autumn 
I Spring .. 
{ Summer 


j Summer 
\ Autumn 


Autumn 


^Spring .. 
< Summer 
I Autumn 


f Spring .. 
( Summer 


Summer 


[Spring .. 
< Summer 
I Autumn 


f Summer 
I Autumn 

Spring , . 
Summer 


Provinces. 


. Chihli 

Kwangtung 
Shantung . . . 
Chihli 

{ Chihli 

Kansuh . . . 

Shansi 

Shensi 

rChihli ... 

< Honan .... 

( Shansi .... 
f Chihli .... 
j Honan .... 

■\ Hunan .... 

I Kiangsu . 

[ Shansi .... 

{ Chehkiang 
Chihh .... 

Honan 

Kiangsu . 

/ Hunan 

j Hupeh 

\ Kansuh . 

Kiangsu . 
f Anhwei . 
Chihli .... 

Honan 

Kiangsu . 
Shantung. 
/Chihli .... 

J Honan .... 

J Hunan.... 

Kiangsu . 
r Kiangsu . 

( Shensi .... 
Shensi .... 


Ee3IARKS. 


Land-tax remitted. 


I Floods. 
Very severe. 


I Drought at Moukden. 
( Land-tax remitted. 


\ Great drought. 


Locusts in Kiangsu. 


> Land-tax remitted. 


( Floods. 

Land-tax remitted. 
I Land-tax remitted. 
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Year. 


Season of 
Year. 


Provinces. 


1305 

1306 
1308 

1310 

1311 

1312 

1313 

1314 

1315 

1317 

1318 

1320 

1321 


1322 


1323 


Summer 

Summer 
Spring ... 

f Spring ... 
( Summer 

Summer 

Autumn 

Autumn 

Winter . . . 

( Spring 
\ Summer 

Summer 

Autumn 

{ Summer 
Autumn 

Summer 


( Spring .. 
< Summer 
( Winter.. 


Summer 


Chihli ... 
Hupeh . . . 
Kwangsi 
Shansi ... 
Shensi ... 

* Chihli ... 
( Honan ... 
I Shensi ... 
[Chihli ... 

< Kiangsu 

( Shantung 
I f Chihli ... 

I \ Shensi . . . 
Shantung 

Chihli 

[Ciiihii’... 

< Kansuh 

( Shantung 
Hupeh 
Chihh ... 


Eemarks. 


Great drought. 

I Locusts. 

I Floods. 

) Land-tax remitted. 
J Floods, 




I Hupeh 

/'Chihli 

J Kiangsi . . 
\ Kiangau .. 

V Shansi 

Chihli 

Honan 


I Kiangsu 


Great drought. Typhus fev- 
er raged. 

Ho snowfall. 


I Shensi 

Sze-ch’wan 
^ Yunnan . . 

Chihli 

Shansi 


Great drought. 
Floods at Moukden. 

^ Land-tax remitted. 


Half of land-tax remitted 
in Chihli, Honan, and 
Shensi. 


Great drought in Chihli. 
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Year. 

Season of 
Yeae. 

Provinces. 

Eemarks. 




' Anhwei . . . 
Chehkiang 

Chihli 

Honan 



1324 

(Spring ... 


Hunan 


Great floods in Chehkiang 

1 Summer 


Hupeh 

Kansuh . . . 


and Chihli. 





Kiangsu ... 
Kiangsi . . . 
Shensi 



1325 ^ 

1 Spring ... 
\ Summer 

< 

r Chihli 

Honan 

1 

> Land-tax remitted. 



Hupeh 

) 

1 




Anhwei . . , 


* 




Chihli 



1326 

Summer 

< 

Honan 

Kwangsi ... 
Shensi i 


^ Land-tax remitted. 

' Locusts. 




^ Sze-chhvan 
Anhwei . . . 






Chihli 




( Summer 


Honan I 



1327 

< Autumn 


Shansi 


- Land-tax remitted. 


(AVmter...| 


Shantung...: 

' Shensi 

[ Sze-ch’wan 





1 

Chihli 


1 

1328 

Summer 

1 

) Honan 

j Kiangsu . . . 

[ Shensi 

' Anhwei . . , 
Chehkiang 

' 

Great drought and canniba- 
lism in Shensi. 

1 




ChihU 

Honan 


Land-tax remitted. 

1330 

( Summer 


Hunan 

1 

Locusts. 

1 Autumn 


Hupeh 


' Great drought in Mongolia. 




Kiangsi . . . 
Shantung . , . 

Shensi 

Sze-ch’wan 


Cannibalism in Honan. 
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Year. 


1331 

1332 

1333 

1334 

1335 

133G 

1340 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1350 


Season of 
Year. 


1 ^ 


Summer 

Autumn 


Autumn 

Summer 

Spring 


f Spring 
I Summer 


Spring .. 


Summer 
j' Spring .. 

< Summer 
( Autumn 

Autumn 
r Spring .. 

< Summer 
I Autumn 


Summer 


Summer 


Provinces. 




Summer 

Autumn 


( Chihli 

< Honan 

( Shansi 

[ Chilili 

J Honan 

] Hupeh 

[ Shansi 

J Chehkiang 
( Kiangsu ... 
Chehkiang 

Honan 

Hunan 

Hupeh 

Kiangsu . . . 
Honan ...... 

Shantung , . . 
f Chehkiang 

I Hupeh 

\ Kiangsi . . . 
I Kiangsu . . , 

[ Shensi 

Kwangtung 

Chihli 

Honan 

Shansi 

Hupeh 

Fuhkien .. 

Hunan 

Kiangsu . . 
Shantung.. 
Kiangsu . . 

J Honan 

( Shensi 

/Chihli 

J Honan 

i Shantung.. 
V Sze-ch’wan 

i Honan 


Eemarks. 


! Locusts. 

1 Di ought at Moukden. 


Great drought. 


Great distress prevailed. 


) Great drought. 

J Cannibalism existed. 


> Great drought in Fuhkiem 


Great drought. 
I Great drought. 

> Great drought. 
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Year. 


Season of 
Year. 


Provinces. 


1351 

1352 


1353 


/ Summer 
\ Autumn 


Summer \ 


Kiangsu . . 
Chelikiang 

Hupeh 

Chihli 

Chehkiang 
Hunan . . . . . 
Hupeh . 
Kiangsi 


Eemarks. 


Great drought in Hupeh. 


Great drought. 


1354 


1355 

1356 

1358 


1359 


1360 


i Spring .. 
\ Summer 


Summer 

Autumn 


{ 


Kwangtung 1 
Fuhkien ... 

Honan 

Hunan 

Kwangsi ... 

Honan 

Chehkiang 


l 

) 


Chihli 
Shantung ... 

Shensi 

Kwangsi ...I 

Shensi I 

Chihli 
Kwangsi 
Shansi 




Great drought. 

Cannibalism existed. 

Great drought. 

Groat drought. 

Great drought. 

Cannibalism in Shantung 
and Shensi. 

Great drought. 

Great drought. 


1362 

1363 


1368 

1369 

1370 
1372 
1375 
1378 
1381 
1387 
1393 


Spring .. 
Summer 
Spring .. 
Summer 
Summer 
Autumn 


Summer 


1403 


Honan 1 1 

Kwangsi ..J ) 
Shantung... / 

Chehkiang 

Chehkiang 


Chehkiang 
Sze-ch’wan 
Chehkiang 
Fuhkien ... 
Chehkiang 

Hunan 

Kwangsi 


Great drought and canniba- 
lism. 

Great drought. 

Land-tax remitted. 


Great drought and mortality. 

Great drought. 

Great drought. 

Great drought. 
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Year. 


1405 

1416 

1423 

1426 

1427 

1428 

1429 


1333 


1434 


1435 

1436 
1438 
1440 
1442 
1444 

1446 

1450 

1451 


1452 


1453 

1455 


Season of 
Year. 


Summer 


Summer 
f Summer 
( Autumn 

Summer 

Summer 


Summer 


Autumn 


Summer 

Summer 


Spring .. 
Summer 
Summer 

Summer 

Summer 
( Spring .. 
\ Summer 


Autumn 

Autumn 

Summer 


Provinces. 

Eemaeks. 

Chehkiang 

[ed. 

Chelikiang 

Great drought. Typhus rag- 

Chehkiang 

Great mortality. 

Hupeh 

Great drought. 

Shansi 

) Granaries opened, and land- 

Shensi 

J tax remitted. 

J Shansi 

1 Shensi 

1 Great drought in Shensi. 

Shansi 

^Chihli 

Land-tax remitted. 

'1 

j Honan 

j Shansi 

> Land-tax remitted. 

Shantung . . . 

' Anhwei . . . 

) 

Chehkiang 
Honan 

• 

J Hunan 

Hupeh 

^ Eivers dried up. 

Kiangsi . . . 
Iviangsu . . . 
Kwangsi ... 


Hunan 

( Great drought. 

Typhus raged. 

Chehkiang 
Chihli 

Great drought. 

Chihli 

Great drought. 

f Chihli 

( Hupeh 

1 Great drought in Hupeh. 

i Fuhkien ... 

Great drought. 

) 

/Anhwei ,..! 


J Chehkiang 
\ Hunan 


( Hupeh 

Ylinnan ... 

Great drought and mortality. 
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Year. 


1456 

1457 

1458 

1459 
1461 

1468*1 

1478^ 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1476 

1478 


Season op 
Year. 

Provinces. 

r Summer 
\ Autumn 

^ Anhwei 

J Kiangsu ... ( 
J Chehkiang ( 

Hunan ) 

Chehkiang 
f Chehkiang 1 

■J Hunan > 

( Hupeh j 

Hnnan 

f Summer 
( Autumn 


Him an . 

^ < Summer 
\ Autumn 
Summer 
Spring ... 
f Spring ... 

( Summer 
Spring ... 

Summer 

|ruhkien ... 

Fuhkien ... 

Shensi 

Kiangsu ... 1 

Shensi J 

Kiangsi ... 

{ Chihli ) 

] Hupeh V 

( Kiangsi . . . ) 
Hunan , 

C Summer 
( Autumn 

Spring ... 

Summer 

/ Honan 1 

^ Hupeh V 

(Shantung... j 
Eaangsu . . . 

f Chihli 1 

<1 Kwangtung > 

( Shansi j 

( Hupeh 1 

( Shansi J 

C Hunan 

Huneh 

Fuhkien ... 
Hupeh 

Spring ... 

Summer 


Eemaeks. 


Great drought. 


Great drought. Elvers dried 
up. Cannibalism in Hu- 
kwang. 

Great drought. 

Great drought. 


Land-tax remitted. 
Great drought. 
Cannibalism existed. 


Great drought in Chihli, 

Great drought. 

Great drought in Hupeh. 
Land-tax remitted. 

Grand canal dried up. 

Great drought in Chihli. 
Land-tax remitted. 

Great drought in Hupeh. 
Land-tax remitted. 


Great drought. 
Great drought. 


(*) There is evidently a mistake in the record of these two 
years. They appear as the 12th and 22 nd respectively of the 
xeign THen Shun 5 ^ The reign Ch^eng Hwa jjg ^ com- 
menced in 1465. 
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Year. 

Season of 
Year. 

Provinces. 

Eemarks. 

1479 

Summer 

f Chehkiang 
( Hupeh. 

1 Great drought. 

1483 

Summer 

f Shantung... 

1 Great drought and Canniba- 


( Yiinnan . . . 

J lism in Shantung, 



' f Chihli 




Honan 


1484 

( Summer 

j Hupeh 

Great drought and Can-niha- 


( Autumn 

‘ Shansi 

^ lism in Shansi. 



Shantung... 
Shensi 


1485 

( Spring ... 
< Summer 
( Autumn 

/ Hupeh 

j Kiangsu ... 
\ Shantung... 
V Shensi 

1 Great drought and Canniba- 
> lism in Shantung and 
j Shansi. 

1486 

1 Spring ... 
\ Summer 

7 Chehkiang 
j Fuhkien ... 

(Great drought and Canniba- 


( Autumn 

J Shansi 

V Shensi 

Chehkiang 

1 lism in Shansi. 


1487 

1 Spring ... 

; 1 Summer 

Chihli 

' Fuhkien ... 
Hunan 

^ Great drought and^Canniba- 
lism in Hupeh. " 



Hupeh 

( Chehkianfi 

/Great drought. 

1488 

Summer 

/ TT Q 

\ Hupeh . 



( Shensi 

t Cannibalism existed. 

148D 

Summer 

r Hupeh 

( Sze-chVan 

1 Great drought. 

1491 

Summer 

( Chehkiang 

1 Hunan 

Great drought in Chehkiang, 

1492 

1493 

Spring ... 
Summer 

Shantung . . . 

Great drought. 

Great drought. 

1494 

Winter... 

Chehkiang 

1495 

( Spring ... 

1 Autumn 

1 Shansi 

Great drought. 

1497 , 


Shansi 

I' Chehkiang ' 

1498 

f Summer 

i Great drought. 

) Kiangsi ... 

( Autumn "" 

\ Kwangsi ... 

1 Kwangtung | ^ 


) 
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Year. 


1499 


1500 

1501 

1502 

1503 


1504 


1507 

1508 

1509 

1510 

1511 

1512 

1513 

1514 

1515 

1516 

1517 

1518 

1520 

1521 

1522 


Season op 
Year. 


( Summer 
< Autumn 
( Winter.. 
I Spring .. 
( Summer 


Summer 

f Spring .. 
K Summer 
( Autumn 


1506 Summer 


Summer 


Provinces. 


Summer 


Summer 


Summer 

Summer 

Autumn 


Autumn 


f Autumn 
I Winter.. 


Fuhkien ... 

Chelikiang 

Yiinan 

Fuhkien ... 
Kwangtung 
j Chehlviang 

\ Chihli 

Chihli 

Shansi 

Shantung... 

Chehkiang 

Hupeh 

Kiangsi ...| 
Hunan .... 

Shensi 

Chehkiang 

Hupeh 

{ Hunan 

< Hupeh 

( Kiangsi .. 
f Sze-chhvan 

\ Chihli 

Hupeh 

Shansi 

j Kiangsi .. 

I Fuhkien .. 
Hunan 


Hunan 

Shantung.. 
Kwangsi .. 

Hupeh 

Chehkiang 

I Chehkiang 


Kemarks. 


Land-tax remitted. 


^ Great drought in Yunnan. 
Great drought. 

I Great drought. 

I People in Shansi devoured 
j the bark of trees. 

I Great drought in Chehkiang 
j and Hupeh. 

I Great drought in Shensi. 

i Great drought. 


Great drought in Hu-Kwang. 


I Great drought in Chihli. 

Great drought. 

Great drought. 

I Great drought in Kiangsi. 

I Great drought and dust- 
( storms. 

I Great drought in Hunan. 

Great drought. 

Great drought. 



84 


DROUGHTS IN CHINA, A.D. 620 TO 1643. 


Year. 


Season of 
Year. 


Provinces. 


1523 


Summer 


' ChiMi 

Honan 

Hunan 

Hupeh 

Kiangsi . . . 
Xwangsi ... 


1524 


Shantung . , . 
Yunnan . . , 
Chehkiang 
Yunnan ... 


1526 


Summer 


Chehkiang 
Fuhkien ... 
Kiangsi ...i 


1527 

1528 

1529 

1532 

1533 

1534 

1535 

1536 

1537 


Summer 


Spring .. 

f Spring .. 
\ Summer 

Spring . . , 


{ 


Chehkiang 

^ Chihli 

Honan 

Hunan 

Hupeh 

Shansi 

Shantung . . 

Skensi 

Sze-ch Van 
Chehkiang 

r Hupeh 

Shansi 

[ Shensi 

Shansi 

Hupeh 

^ Anhwei . . . 

Hupeh 

Kiangsi . . . 
^ Kiangsu . . . 
Fuhkien ... 
Kwangtung 
Fuhkien ...j 


} 


Eemarks. 


1“ Great drought. 


Great drought. 

Great drought. A meteor 
fall in Yung chun in 
Fuhkien, where it explod- 
ed and kOled a number 
of people. 

Great drought. 


I Cannibalism in Hupeh and 
f Shensi. Great drought. 


Great drought. 

Great drought at Moukden. 
Great drought. 

Great drought. 

Eivers dried up. 

Great drought in Kwane- 
tung. ” 
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Year. 


538 

539 

540 

541 

542 

543 

1544 

1545 

[547 

L550 

L551 

L552 

1553 

1554 

[556 

[557 

[558 

[559 

[560 

[561 


Season of 
Tear. 


Provinces. 


Remarks. 


Summer 


I" Spring ... 
< Summer 
( Autumn 
{ Summer 
I Winter.. 


Summer 

Autumn 

Summer 

Autumn 


' Chihli 

1 Fuhkien .. 

Hupeh 

f Shantung . . 
Shensi 


^ Great drought. 


Chehkiang 


^ Hupeh 

Hupeh 

Kweichow 

f Chihli 

( Kweichow 
Chehkiang 

Hunan 

Kwangtung 

{ Chehkiang 
Kiangsi . . . 
Hupeh 

{ Chehkiang 
Fuhkien ... 

Hupeh 

Hupeh 

Chehkiang 
Hupeh 


) Great drought. 
J Wells and rive 


Spring .. 
Summer 

Summer 

Autumn 


r Spring ... 
^ Summer 
( Autumn 
Spring ... 


Kiangsi 


Shensi .. 
Hupeh .. 

I Yunnan 
Shansi .. 


rivers dried up. 


> Locusts in Chihli. 

Great drought in Kwang- 
tung. 

> Great drought. 

Great drought. Earthquake 

> in Hupeh. Great morta- 
lity in Fuhkien. 

Great drought. 

Great drought. 


Great drought. 
Great drought. 


Great drought. 


Shansi Of long duration. 


Yunnan . . . 

Kwangtung 
' Shantung... 

Chihli 


{ Great drought, 
remitted. 

I Great drought. 


Land-tax 
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Year. 


1562 

1563 

1564 

1565 

1566 

1567 

1568 

1572 

1573 

1575 

1576 

1577 

1578 

1579 

1581 

1582 

1583 

1584 


Season of 
Year. 


( Spring .. 
( Summer 

Summer 
Autumn 
t Spring .. 
\ Summer 


f Autumn 
1 AVinter.. 


J Summer 
1 Autumn 


Summer 


Spring .. 
Summer 
Spring .. 
Summer 
Autumn 
r Spring .. 
I Summer 


Autumn 


Provinces. 


f Honan . . 
< Hupeh . . 
( Shansi . . 

I Hupeh . . 

Shansi 
Yiinnan 
r Hunan . . 
( Shansi .. 


Fuhkien 


Yiinnan 
Anhwei 
Chehkiang 
Fuhkien 
Kiangsi 
1 Kiangsu 
Shansi .. 
Shensi .. 
Sze-ch’wan 
Shensi . 

( Chehkiang 

< Hunan . . 

( Sliantun^ 

Chehkiang 

Kwangsi 

Yunnan 

I Yunnan 

Fuhkien 
Fuhkien 
Shansi ... 
Chehkian, 

( Hupeh . . . 

< Shansi ... 

( Shensi ... 

Shansi ... 


Kwangs 


Eemarks. 


' Great drought in Honan. 

Great drought. 

- Of long duration. 

Great drought. 


Great drought. 


[lism. 

Great drought and Canniba- 

Great drought in Shantung 
and Hunan. 

Great drought. 


Great mortality. 

Great drought. 

I Great drought in Fuhkien. 
Locusts. 

I Great drought. 

J Cannibalism in Shensi. 

Livers dried up. 

J Great drought. 

( Land-tax remitted. 
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Tear. Season of 
Year. 


Eemarks. 


Summer Shensi , 


Spring ... 


' Spring . . . 
Summer 
Autumn 

Summer 


Autumn 

Autumn 

' Summer 
' Autumn 


Spring .. 
Autumn 


Summer 

Autumn 


/Fuhkien ... 

) Honan 

\ Shansi 

\ Shensi 

Fuhkien ... 

! Hupeh 

Iviangsi . . . 
Kiangsu . . . 
Ylinnan ... 
'Fuhkien ... 

Hupeh 

^ Kiangsi ... 
Kiangsu ... 

Shansi 

Chebkiang 
Fuhkien ... 
Yunnan ... 
( Fuhkien ... 
\ Yunnan . . . 
J Chehkiang 
( Kweichow 
Kwangsi ... 
j Kwangsi . . . 

\ Shansi 

( Chehkiang 
<1 Kwangtung 

( Shansi 

Chehkiang 

Shansi 

Yunnan ... 

f Chihli 

Hunan 

^ Hupeh 

Kweichow 
[ Yunnan . . < 

Chehkiang 


Great drought. Land-tax 
remitted. 

> Great drought. 

Great drought. 

I 

> Great drought. 


[-Great drought. 


- Great drought in Chehkiang. 


/ 

I Great drought in Fuhkien. 


► Great drought in Shansi. 

> Great drought. 

Great drought. 

Great drought. 


\ Great drought in Hu-kwang. 


' Great drought. 
Locusts. 
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Year. 

Season of 
Year. 

1606 . 


1607 

Summer 

1609 

Summer 

1610 

Summer 

1611 

f Spring ... 
( Summer 

1613 

Autumn 

1614 


1615 

( Spring ... 
< Summer 
( Autumn 

1616 

1 Spring ... 
( Summer 

1617 


1618 

Summer 

1621 

1622 

1623 

f Spring .. 
( Summer 
Autumn 

1624 

( Spring .. 
\ Summer 

1625 

1626 

Summer 



Provinces. 


Pemarks. 


I Chehkiang 
jpubkieii 
Shansi ... 
'^Chehkiang 
Honan ... 

^ Hupeh ... 
Shansi ... 
Shensi ... 
Shansi ... 

[ Yiiiman 
Chehkiang 
Shansi ... 

' Fuhkien 
( Shansi ... 

: Fuhkien 
' Hupeh ... 

' Chehkiang 
Fuhkien 
^ Shansi ... 
Shantung 
Yunnan 


] Great drought. Land-tax 
/ remitted in Fuhkien. 

I Great drought. Wells and 
}- rivers in Chehkiang dried 
up. 

Great drought in Yunnan. 

Land-tax in Shansi remit- 
ted. 

I Great drought. 

I Great drought. 


! Great drought and Canni- 
j balism in Shantung. 


> Shansi 


Anhwei . . 
Hupeh 


Kiangsi . . 
Kiangsu . . 


Hupeh .... 
Kwangsi . 

Yunnan . 

Hupeh .... 
Kiangsi . 
Shansi .... 
Kwangsi . 
Chehkiang 
Shansi .... 
Shansi .... 


Great drought in Hupeh. 

) Great mortality in Kwang- 

) si. 

Great drought. 

Great distress. 

1 Great drought. Insurrection 
j in Hunan. 
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Year. 


1628 

1629 

1632 

1633 

1635 

1636 

1638 

1639 

1640 

1642 

1643 


Season of 
Year. 

Provinces. 

Autumn 

/Chihli 

J Hupeh 

j Kwangsi ... 

V Shansi 

Shensi 

( Autumn 
\ Winter... 

Autumn 

1 Chehkiang 

/ Shansi 

( Shensi 

Shansi 

Summer 

Autumn 

Winter... 

( Chehkiang 
< Kiangsu . . . 

( Shansi 

Kiangsu . . . 

j Hupeh 

( Shansi 

Summer 

r Chehkiang 
\ Shantung... 


Chehkiang 

Summer 

r Chehkiang 

1 Yiiunan ... 


Pi EM ARKS. 


Great droiiglit in CPilili. 

Great drought. 

Great drought. 

Great drought. 
Cannibalism in Shensi. 

Great drought. 


1^0 snowfall. 

Universal great drought and 
distress. Cannibalism in 
Shantung. Locusts in 
Chehkiang. 

Great drought in Yunnan. 




AETICLE IV. 


SUNSPOTS AND SUN-SHADOWS OBSERVED IN CHINA, 
B. C. 28, -A. D. 1617. 


By Alex. Hosie, M.A., 

H, B* Mh China ConmJar Service, 

I T may not be uninteresting at a time when the theoiy has been 
promulgated that some connection may possibly exist between 
Sunspots and Famines, to place on record the dates of the occur- 
rence of Sunspots and Sun-shadows observed by Chinese astrono- 
mers. 

The first observation of these solar phenomena, according to the 
Tu Shu Tsih Ch'hig,^ H ^ H flJc? ^ ^ 

anS, as will be seen from the accompanying tables, only one other 
instance is recorded anterior to the birth of Christ, namely, in the 
year 20. A reference to the third column of the tables will shew 
that these two phenomena have, together with the two afterwards 
recorded in the years A. D. 188 and 300, been classed as Mach 
shadows S ® on the sun and not as Sunspots ffi The first 
observation of an undoubted Sunspot Q *4* W 
said to have been made in the year A. D. 301. From 301 to 
1617, both inclusive, fifty-six observations of Sunspots and eight 
of Sun-shadows have been recorded \ but there are long intervals 
which contain no mention of these solar phenomena. During the 
Yuan dynasty (1260-1367), for example, only one instance of 
their occurrence is recorded, namely in 1276; and during the fol- 
lowing or Ming dynasty only four observations seem to have been 
made. 


Kiian 17-24. 

t Jih Chung Yeo heh tsze-^lit. In the sun there were black spots. 
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Solar macvJae were first oLserved in Europe in the year 807^ ; 
and a reference to the accompanying tables will shew tliat in that 
year the same phenomenon was ohsL'rved by Chinese astronomers. 
It is also stated that a Sunspot was seen by Avcndes in tlie year 
llGl.t During the 8th moon of the year 11 GO a solar spot is re- 
corded to have been observed in China. This corroboration of the 
occurrence of these solar phenomena at so early a period is some- 
what remaikablo. 

It is now generally admitted that the Chinese were the first to 
discover Sunspots. Arago says ‘^Dans les CVnnales de la Chine* 
du Pere Mailla, on lit cj^u’en Tan 321 de notre A’e il 'j avait sur ie 
soleil des taches qui s* apercevaient a la simple vue.”J He goes 
on to say : En prenant a la lettrc les assertions du Pere Mailla 

, les libres des Chinois seraient do meilleur aloi.** It 

will be found, however, that, although the first four observations 
recorded in the accompanying tables have been classed as black 
shadows on the sun, M solar spots were seen in the years 
A. D. 301, 302 and 307!' 

Angry discussions have often taken plaee regarding the first 
discovery of solar spots by European astronomers after tlie inven- 
tion of the telescope. That honour seems to rest between Fahri- 
cius and Galileo, both of whom are said to have discovered them 
indepemlently early in tlie year 1G11.§ 

The first ])iihlication on Sunspots appeared in IGll, and is en- 
titled : Joli. Fahrirli riinjsl}, de Mae}dts in sole^ohsercati;^ et ap- 
pnreide edrinn cinu SbZe convn'fiione JVarrf/tio, et Duhitafio de mo- 
do eduction is spec ier uni visih ilium. Wiftehenfae, 1G1L|| The 
work by Galileo on the same subject appeared in the following 
yiar. 

It lias been proved that there is a cycle of eleven years in the 
occurrence of Sunspots, hut no proof has yet been forthcoming of 
a like cy(dc in the occuiTence of droughts and consequent famines. 
Assuming the Suusj)ut cycle to tlie. correct, wo give here one or 
two instances of the concomitant occurrence of drouglits. Sun- 
spots were o])served by the Chinese in the year 11 GO; and, ac- 
conling to the cycle, they should agaji lie visible in tlie years 
1171, 1182, 1193, 1204, 1215, etc. Now, it is recorded in the 


* ‘Aclelmus, a Benedictine monk, makes mention of a black R))ot bem'» 
seen on the sun on MaicLi 17tlj, S07,” Chamber’s Astronumy, p, y. 
f Chamber’s Astron<’iny, p, 8. 
f Astronomie I'opulaiie, Vol. If, pp. 107 - 8 . 

Chambers Astrouonjy, p. o. 
fl Aiago, Astionomie i’opuhuie, II, p. Iti'J-lO. 
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Tu Shu Tslk ClCeng ^ ^ ^ that the province of Cheh- 
kiang suffered from drought in the years 1160, 1171, 1182, 1193, 
1204 and 1215 ; that the province of Kiangsi was similarly af- 
fected in the years 1160, 1171, 1182, 1204 and 1215; and the 
province of Kiangsu in the years 1171, 1182, 1193 and 1215. It 
should be mentioned, however, that droughts have also occurred 
in the same provinces within these various cycles of eleven years. 

The following tables may help to supply the blank that exists 
in European solar observations prior to the invention of the te- 
lescope. 


^ ^ Kuan 89-96, heading ^ 
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SUNSPOTS AND SUN-SHADOWS OBSERVED 


Year. 

Moon. 

Eemarks. 

B. C. 28 

3 

) 

20 

2 

> Black shadows. 

A.D. 

1 

( 

300 

1 

) 

301 

9 


302 

11—12 


307 

11 


321 

2 


322 

10 


342 

1 


344 

10 


345 

3 


359 

10 

Size of an egg. 

3G0 

4 


361 

2 


372 

11 

Size of a plum. 

373 

3, 11 

Size of an egg. 

388 

2 

Two spots. Size of plums. 

389 

6 


395 

11 


400 

11 


499 

2 

Three spots. Size of peaches. 

501 

8 


502 

1— 2 

Two spots visible. 

509 

8 

Black shadows. 

510 

2 

j) 

513 

1 — 4 

If ff 

577 

11 


580 

2 


807 

10 


826 

3 


832 

3-- 4 


837 

11 

Size of an egg. 

840 

2 

Black shadows. 

841 

11 


865 

1 

Black shadows. 

874 



974 

i 


1077 

o 

w 

Size of a plum. 


i*Hn7A. 0- 2S. — A. r, l"i7 9”? 


Yeah, j 


i'£jlAnK? 

A.L\ 107S 

l.i'2 

OU‘J \Jx Ll A'i’ L 

1070 

€> 


1101 

10 


11C3 

10 

. 

lliO 

i i ! 


1118 

11 

3iZ? 'i p'AEA 

ii':o 

i 


use 

' -■> 


1151 


ol 3 V’rOlo f'/'iv illy 

use 

10—11 

"jl-lO '/I ‘i tJi'i.Al 

11 o 

o ^ 


1158 

Ci> -s 
xW 


1150 1 

O 1 ,1 
,x’j 


1M5 1 


Lbek sha3o^^s ml 

IICO j 

j 


1183 1 

1 

Sizo rii cy'" 

1160 

r. 


1103 

11 


1200 

•A 


1202 

1 8 

8iz- c:" 

1201 

1 

5/ 

1205 

/I 

! 

1238 

1 r; 

X A 

i 

127G 


i 6/'x <n A nCA> 

1370 i 

, . 

i 3;-;' ^ :: fi''']U^jril]7ob':ervou uiiiiir' 

1511 


j UlA-k zLaaow ; 

1520 i 

o 


1617 


1 

< 




ARTICLE Y. 


♦ 

THE ANCIENT LANGUAGE AND CULT OF THE CHOWS^ 

Being Notes Critical and Excgefical on the Shi-kin g, or 
Classic of Poetry of the Chinese. 

^ 

By Thos. W. Kixgsmill, 

President. 

T he ordinary rendering of the Poetic Classic of the Chinese is 
so much at variance with what we know of the class of 
ballad poetry in other languages, and fits in so badly with what we 
can learn of the ancient history and traditions of the Chinese, 
that I have ventured the following notes as an attempt at open- 
ing a new system of criticism of Chinese texts. G^^ographical and 
ethnological investigations long ago led me to suspect a connex- 
ion between the early immigrants into China and the tribes of 
Central Asia, and thus induced me to study the external aspects 
of the language. Tiio book of the Odes is undeniably of ancient 
date, and must be looked upon as a memento of the ballads once 
current in the empire of the Chows. Xotwithbtanding that as 
ballad poetry it must have been addressed to the ears of the listen- 
ers, it is absolutely incomprehensible when read in modern Chi- 
nese; nor is our understanding of it much furthered wdieii wa 
make use of the oldest of the dialects now extant, of which Can- 
tonese seems to be the purest. 

The paper is an attempt to clear up the difficulty, and to apply 
to the old language of China some of the principles of inflected 
speech apparently lost before the Odes were finally reduced to a 
written canon. 

I shall begin wdth the first of the Odes, acknowledged to be 
one of the oldest in form and matter, and which offers several 
idiomatic expressions not to be explained by the present language. 
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Ode L 1. I. 

Where cry the ospreys 
On the islet in the river 

The best and lit test of women, 

With oar prince is well mated. 

5 Close grow the sweet rushes 

Swaying right and left to the current. 

The best and littest of women; — 

Awaking he seeks her; 

Seeks her, but finds her not: 

10 Awaking he longs for her, 

Anxious and excited. 

Turning around till day’s decline. 

Clnse grOAV the sweet rushes; 

Left and right he plucks them. 

16 The best and fitte.st of women; — 

With lute and harp he invites her. 

Close grow the sweet rushes, 

Left and right overspreading. 

The best and fittest of women; — 

20 With bell and tabour he makes her glad. 


There is no doubt that the ode is older than the Chinese lan- 
guage as at present spoken; and according to the tr.’dition noted 
lower down must have been carried into China by the Chows on 
their immigration. As the nearest analogue to Central Asian 
speech ten centuries before Chri.st I have ventured on a Sanscrit 
transcription ot the first verse; and it is curious to notice the pa- 
rallelism between it and the Chinese, which I have transliterated 
for the most part in Cantonese. I have at the end of the paper 
given tlie laws governing the interchange between the sounds of 
the ancient and modern languages; and it is worthy of note how 
closely those rules are observed between the two versions. 


Chinese. 
Kwan-kwan tsu-kiu 
Tsai ho-chi chow 
Yao-tiao sliuk-nu, 
Kiim-tsze hao-k’au. 


Sanscrit. 
K wan ante cakumih 
Jalasya dale 
Varish/a dakshfii, 

J anika grahyate. 


Every word in the fir&t verse has thus its exact analogue ; for 
though the words jai-as a river, (./liiiiesc ^ ho and dal-as an island, 
Chinese chow do not occur in these forms the roots gal to 
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flow, wlience apparently Gr. German quell and Sanscrit 

jal-am water; and dal to divide whence Lat. dolo, &c. are widely 
spread; the latter being represented in Chinese by the two 
forms chow a province, a department, and m a part cut 
off by water, an island, also written ^ tow with similar meaning. 

The first line, it is strange to observe, has absolutely no meaning 
in modern Chinese, where kwau means to bar (a door) while the 
word t’sii kin has similarly dropped out of the language since the time 
of the composition of the ode. Dr. L'=‘gge despairing of discover- 
ing any meaning renders the line as Ktr'iudiicau go the ospreys”! 
Kwan is really a wide spread root signifying to i^inq, Latin ca/io, 
Arc. The reduplicated syllable here apparently is a survival of 
the plural termination ant or anti. Similarly we look in vain 
in moilern Chinese for the meaning of tVibkiu ; tradition, how- 
ever, makes it out to be one of the fishing hawks, and the de- 
scription in the text of its making its home amidst the reeds which 
cover the islands in the rivers of China points to the osprey, Fau- 
diou liallaefas. The osprey is remarkable for its conjugal fidelity 
and love for its oUspring, and hence we can understand tlie allu- 
sion in the text. But tltough the word has dropped out of Chi- 
nese it is to be found in Sanscrit, where w^e meet it in the gaku li- 
as, a name applied to the same class of birds, including the Indian 
kite, ^Ficus Gocituhi^ and the Pondicherry eagle ILdiaetos Pon- 
diceriauus. 

In the second line the Chinese genitive particle ^ chi, in mo- 
dern Chinese ti, seems to be a still surviving relic of the old 
genitive in sya, the locative lias however to be represented by the 
preposition ^ tsai. 

In the third line the phrase yao-tiao is peculiar to this odo and 
the second character ^ does not seem to occur elsewhere. It 
seems therefore to be a compound word, and as ^ yao, fjo)d, laodesty 
Ac. is to be compared with San.^crit var-as wnth similar meaning, yao- 
tiao I have assumed as the representative of the old superlative 
varishfii, agreeing with its traditional meaning. 

In the fourth line Kiuntsze a prince would literally be in 
Sanscrit janitar, but tins form has in Sanscrit only the meaning 
of genitori the allied form from the same root jan, janak-as, has 
however assumed a similar meaning to the Chiiu‘se, and has 
supplied to the Teutonic races their names for king. 

Tiie second vei*se conforms almost as closely to the Sanscrit- 
idiom. Line 5, T’sam-chai, hang-tsai is as nearly Sanscrit 
“ Sandlieya rasillah” chise together are the sweet ruslies {^uruuihy 
snrcharifern)^ and, as in the former ease, the di^scriptive word 
lasal-as has drop])ed out of the Chinese language and is only tiu- 
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ditionally preserved, in connexion with this ode. The words will 
not bear the interpretation given by Dr. Legge. In line 8, Wu-mi, 
translated as two words waking and sleeping, a rendering in itself 
foolish, may be compared with line 3. ^ wu usually rendered 

waking is again peculiar to the Odes w^here it occurs some five 
times, and always with the sense of out, as in I. i- ^ 
Hearing open’ 1. 3. v. ^ Hailing out,! I. 14. iv. ^ 

‘ groaning aloud.’ Mi originally meant, as we learn Irom 
the root ih Sanscrit mil, to blink, to wink, and hence se- 
condarily to close the eyes, to sleep. With tlie affix ut, 
unmilami, it signifies to open the eyes, to awake. Here the 
word Wu seems to answer to the disjunctive Yi, with simh 
lar meaning, and the word in tlie original w^ouid have been 
vimilya and the line have read Yimiiyo grahyati, as translated 
above. A play in the word K’au (or grah) is to be noticed signi- 
fyii^.g as ^ capere, and as ^ capture both meanings being like- 
wise attached to the root in Sanscrit. Line 9 would regularly 
rea4 Grahyati vigakyati corresponding with the Chinese K’au-chi 
pat-tak Lseeks her but finds her not.’ In line 10 again Sz-fuk 
* longs for her’ is to be compared wuth Sanscrit svad’ to taste, en- 
joy. In line 11 Yu-tsai, yu-tsai is a phrase meaningless in mo- 
dern Chinese, where no explanation can be given of the character 
^ tsai, looking at it as the rej)resentative of some word having 
originally a definable meaning Ave may compare it with Sanscrit 
virosh-as, i rat ns. In line 12 ^ ^ Chin-chiin may be taken as 
a frequentative form ^ keeps turning’ from a root tar or tarn, seen 
in Greek Topvevo), tor-yneo, &c. while fan-chak Hgain declines,’ 
not as translated by Dr. Legge again turns, may be assumed as 
alluding to the decline of day, ^ and ^l|, chak, being both employ- 
ed for the afternoon. The root of chak is connected with Sans. 
ta/ 2 ch of similar meaning. 

Following the exam])le of the first verse we may again trans- 
literate in Sanscrit the second, with the exception of line 6 where 
the key seems lost. 


Chinese. 

T’sam-c’hai hang t’sai 
'Iso-yu liu-chi. 
Yao-tiao sliuk-nu ; 

Wu-mi k’au-chi. 
'K’aU'Chi pat-tak, 
Wu-mi sz-fuk. 
Yu-tsai yu-ts[ii, 

Chin-chuii fan cdiak. 


Sanscrit. 

San(m)-dheya rasalah, 

AHrishta daksh/a ; 

Vimilyo grahyati, 
Grahyati vi^-akyati, 
Vimilya sva<lati, 
Ah’roshah vito^hali, 
Toiv^yate punastauakta. 
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The third verse mainly repeats the refrain of the first and se- 
cond, and offers but two new lines describing musical instruments, 
the equivalents of which I have not been able to trace in cognate 
languages, though the roots as before are Aryan. (*) 

Having so far exemplified the form of the ballad and shown 
how close are its relations, not with modern ^hinese but with 
the only ancient Aryan language of mid-Asia available for compa- 
rison, namel}" Sanscrit, it behoves us to enquire, whence tins 
similarity? Is the ode a translheiation of a Sanscrit original car- 
ried bodily into China from without, as have been the formularies 
of the Buddhist church; or does it, on the other hand, contain a 
fragment of the ancient language of China; and is it to he considered 
as the fore-runner of the present degraded speecli of China (using 
the term degra<led simply in its geological sense, as referring to 
the absence of inflexions and ['olysylliddes)? 

"VVe have no very detluite grounB to go on, for the ode is not 
only, as I have stated, pre-Chmese but prehistoric, and I may add 
anterior to the use of written language. Of tliis latter fact there 
remains a curious record in the Tso-cluieii whicli the author of tlie 
Shiki (Chapter XXXI) reproduces almost word for word. In theyear 
541 B. C. Yu-tsai, king of Wu sent his younger brother Ki-chat 
on a mission to the state of Lu for the purpose of hearing and 
studying the old ballads there preserved in the greatest purity, 
and which were the originals of the odes we possess in the 8hi- 
king. 

The extract bears internal evidence of being from another hand 
than the compiler of the dVo-chuen, and is excessively involved 
in stvle. Dr. Legge, following the Chinese commentators, gives 
a paraphrase rather than a translation of it (Chinese Classics Y. 
549-50). The bards at tlie court sang for the envoy a collection 
of poems corresponding with the present 8hi-king and his com- 
ments tliereon are given at length. He made them chant for 
liiin the Chow-nan and Sliaou-]ian, “ Admirable,” he remarked, 
“in their inception and rendering; there is nothing doubtful, 
“ they stir one up without exciting anger.” In a similar strain 
he commented on each ^wt of the collection in turn. He then 
saw them posturing in the Siang-siao and the Xan-yuk “Ad- 
‘ mirahly contrived,” he said '-yet withal sorrowful.” They 
postured for him in tlie Ta-wu “Admirable indeed; liere we have 
“a representation of the exuberant fancy of Chow.” They tlien 

(♦) The K'im ^ cfr. Sau. jambb to hind; the shat ^ San. <?nch, to 
g>iev€y kuch, to give foi tli n high ^ouud : ku the drum, San. kal, tobeut, 
Vibrate, 
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displayed the he iviuai‘kt-*d, The ina^iuiiiiiiiity of the 

‘‘.sages is rei)resented here; we liave their selt-cou.^cioiis virtue 
“and their difficulties.’^ displayed the Tadiia “Admir- 

“ able indeed, stirring wdthout pretence: except Yu. who could 
“have accomplished (the task)!” They performed the Chao- 
siao “ Virtue,” he said “ and admirable greatness (is here ex- 
“ hibited) as the overdiadowing of heaven or the .supporting of 
“earth. I doul^t if the must perfect virtue could add anything 
“ more ; let the pantomime stoj), if there be any more music I 
“shall not dare to look on.” We are given to understand that 
two mimes more remained to he exhibitial, that of Yaou and that 
of Hwang-ti. Ki-ciiat wms so impressed with what he had heard 
and seen that he feared to proceed. 

The description gives us a vivid view of the court of one of 
the p^fcty piinces ut China. Wnun the art of WTiting was in its 
infancy the traditions of the state were kept alive by hards and 
minnu’s. The picture writing wliicli sulfstspumtly developed 
into the old character of the Sboli-Aven was as vet too rude for any 
other purpo.'.e than the bald records of tlie Ch’un-t’seu. and the 
key to the decipherment of thc^e was known but to a special class 
of men. It had in fact scarcely advanced h(*yond the stage of 
the qiiipus of Peru; it was an aid to the mmiioiT in the recol- 
lection of events, hut not a representati(jn of spuken language. 
Even so late as IkC. 529 w^e tind the assistant historiographer of 
TCu praised lor his knowde(.lge of the three Pun, the five T’ien 
the eight fSok and the nine Iviu; yet even lie failed wlien put to 
the te.st of an unfamiliar ballad. 


do hear the ballads which a suhse<_|uent generation fortunately 
committed to wu'iting before tlieir eclioes had hnally died out, it 
was necessary to go to the C(mrt of Lu ; whi(*h, botistful of its .sup- 
posed descent from Chuw-kung (Lord of the briglit sky, literally 
kept up, long aft^u Chow liad faded into in.signfficance, 
tlie ancient ballads and mimes in wdiicli the m\ths amUraditnuis 
of tile w’cstern conquerors wouv emljudicd. 


We have no record of the time wdien tlie Book of Poetry was 
reduced to writing. Confucius speaks of learning the o.les by heaVt 
and of ivciting tliem, ||, * but in none of Uie books handcl 
down from times antecedent to the Hau dvna.stv, do we hear of 
their being written. Mencius tells us that when tln^ traces of the 
sway ut the Ivings of Chow were cxtingui.slied, (Circiter H (’ 


means to iiitoue as the Brahmans dal tlie Vedas or tlie 
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770) the art of l)allad-ujoug'erin,c,^ was forgntteii ^iiul annals 
came into vogue ; he fc.peaks of reading buuks ^ hut of re- 
peating the odes This biings us down to at least 

300 K C., Mencius dying B. C., thirty-two years (ndy before 
Chao JSiang assumed the rule of CIk^w, and seventy-tive before the 
edict of 8 hi Hwangti fur tlie destruction of the ancient records. 
The intermediate years were the nio.^t troubled that China has 
seen, and we have few, if any, contemporary literary remains. 

On the wdiole it is by no means improbable that the odes took 
tlieir present sliape only after the accession of the Hans, when the 
scholars of the Empire set themselves to collect the scattered 
remains of the Chows. This was some ten centuries after the 
time traditionally lixed for the immigration of the Chows, and 
during this time they had spread themselves over a great part of 
^"orthern China, and had either by cuiupiest or alliance absorbed 
the aboriginal inhabitants. The latter process could not but have 
resulted in a great alteration in the speech of the immigrants, not 
unlike in its nature the cliange wrought in England from the 
!Xorman French of William the Conqueror, or the Anglo-Saxon of 
Alfred to the English of Henry III. 

Bearing in view these facts, we may account for many of tlie 
pecidiarities of the Odes on the hypothesis that when they were 
composed they were in an intlected tongue, and the intlections were 
necessary not only to rhythm but to sense. By degrees in- 
flections dropped out of the ordinary language, but tlie odes being 
looked upon as a heritage more or less sacred, their preservation 
was committed to a special class of men. To preserve the 
rhythm it was necessary to hand down the inflexions, but as their 
meaning became lost unintelligible sounds alone remained. These 
gradually became more and more corrupt, and reduplications and 
empty syllables, the hii-tsze ^ ^ of the Chinese took their 
place. When the odes finally came to be written down nothing 
hut faint tradition remained of their original form, and hence the 
strange medley presented by some of the older songs, especially in 
the Chaoii-nan. Still, as the English of Henry HI. preserved 
mainly its original roots, divested in great measure of the inflec- 
tions of the old Anglo-Saxon, so the Chinese of to-day still pre- 
serves to a large extent the roots of the antique speech brought 
by the Chow immigrants into the TTen-hia. 

iS^or is such a conclusion inconsistent with what we know of 
similar collections elsewhere. The Vedas are a case in point. 
The poems of the Kigvcda are allowed by the best philologists an 
antiquity of some 1500 years belore Chri.'^t, and on similar aiitlio- 
rity the introduction of writing into India E said to have taken 
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place not more than 300 years B. C. either Bah} Ionia, or Arabia 
by way of Ceylon, being sU[)posed to have been the route by 
which it travelled/'^ It seeaisj certain from contempoTciry records 
that the Vedas did not exist in writing at the time of Alexander’s 
visit B. C. 326 ; for so lung a period were the olden poems of India 
handed down by oral tradition ; and not the poems alone but 
cdiapters of comments, such as tlie criitis and srn/’itis. V riting” 
says Professor Max Muller, “ was practised in India before the 
time ot Alexander's coiKjUest; and though it may nut have been 
used for literary purposes, one can luirdly doubt that a written 
alphabet was known during the greater part of the Sfitra (f) 
Max Muller however allows a higher anticpiifcy to the introduction 
of writing than most recent writers, and he acknowledges 
that writing was not employed even in Alexander’s time for literary 
purposes. 

A similar state of matters with regard to writing is to be no- 
ticed in China. The oldest written record, the Ch’un ts’iu, scarce- 
ly contains, even as now existing, a thousand characters. In 
the time of C(jnfiicius it reijuired the skill of an expert to disentan- 
gle the meaning from the old tablets, ^^or was he himself in 
mucli better pliglit; his comments on tlie tablets were handed 
down orally to his disciples, nor was it for more than a century 
after his death, pro))abl 3 ' in the 4tli century B. C, that they were 
collected into the Tso cliueii ^ ‘ Assisting narrative/ — not the 

narrative of Iso, as the mytli-makers, who have invented ad hoc 
a sage Tso Iv iu ming, would have ii3 believe. 

These considerations all tend in favour of the proposition that 
the odes as we now possess them are fragments, broken indeed, but 
still genuine fragments of the old speech of the settlers in Chi- 
na, and this bnngs iis to the second portion of our subject; the 
meaning and intention of the poems. 

Pr. Legge has here been done good service; he has carefully col- 
lected and collated tlie opinioiiN of the Chinese commentators, and 
placed them iu a tangible form for the perusal of the student. Al- 
though philologically the opinions of the commentators are little 
worth, they in their turn ^ re^^in Pvl f U’ us mail} old tradi- 
tions, of tlie meanings and counexions of which t)iey themselves 
had not the faintest idea. To one of these, the rendering of the 
bird T’sii kiu in the first lino I have already alluded. 

According to persistent tradition tiie ]ioem ccdobrates the loves 
of king AVan (Man) and his consort T’ai-sze; and this leads on to 


(*i “Academy,” Vol. XI, 1H9 , o7D. 

(fi of Aucieiii Sanscrit Literature, p. 515, 
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what seems the proper interpretation of the ode. King Man (as 
I have shown) * fills an important part in the dawn legend of 
the Chows. He was the son of Ki-lik ^ Jg i.e. Glaukos, the 
Gleaming, and T'ai-yam, i,e. Sarama the Dawn, and his individual 
name was C'hang ^ i,e. Sfira, the Resplendent. T’ai-sze, his 
consort, according to the ordinary rules of phonetic change, would 
in the old language have been pronounced Sar-as; and this takes 
us to one of the most widespread of the names of the Dawn from 
the root sar, to go or creepy and which we recognise in Sarama, 
Saranyil, Helene, &c. T^ai-sze as the Odes tell us (III. 1. ii.), came 
from Sin ^ i.e. Ush-as, Aur-ora. It is the old story; as Helen 
ran off to Jroy and Saranyu fled away from Yivaswat, so T’ai-sze 
disappears at the first sight of her husband. ‘^Waking up he 
seeks her; seeks her, but finds her not ” C’hang comes to woo his 
bride as Kephalos to woo Prokris, but like Prokris when the day- 
light comes she is nowhere to be found, and Man seeks for her, 
but in vain till evening brings her back again. Like Helen and 
J^aranyfi T’ai-sze becomes the mother of the twins, Wu-wang and 
Chow-kung, the latter name being the exact rendering as near as 
Chinese will permit of Dioskuros; nor does her progeny end there, 
for the Ta-ya speaks of her as the mother of a hundred sons, and 
from her most of the rulers of the petty states of the house of 
Chow claimed descent. 

Such is the interpretation which comparative philology leads 
me to place on the first of the Odes; and in this it concides with 
the myth as developed in the Ta-ya, the Epics as we may call 
them of Chow. Tiie ode Ta-ming (HI. 1. ii) sings of the wedding 
of Man with his bride; she comes from ^ Sin, i.e, IJshas, the 
Dawn-land; she is the young sister of Indra, I"- 

t’ien-chi mui (Sans, Indrasya mrilaya); her husband meets her at 
the Wei, a constellation (Musca, Bharini,) as well as a river, to 
which the boats, or the clouds, serve as a bridge. 

If we accept this rendering, we have a new light at once thrown 
on the Classic of Poetry, which places it in a very different category 
from the prosaic and artificial production it has generally been 
assumed to be; and we can the better understand the estimation 
in which it was held by Confucius, as handing down the old cult 
and traditions of the ruling race. Looking at the Odes as usually 
rendered it is difficult to discover under what conditions a race 
could have been found to compose ; and more extraordinary still 
to remember such unmeaning utterances, which in their present 
form could never have been intelligible to the ear. We are, more- 


(*) Legend of Wen Wang, Journal N.S., VIII, p.p. 23 and seq. 
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over, asked to believe, contrary to all the evidence of antiquity, 
that they were written down as a four <Je forrp, a sort of literary 
juggle in fact, in place of being, as Mencius leads us to infer, re- 
mains of tl;e prehistoric and pre-literary period when ballads and 
mimes were the only means available for handing down to poste- 
rity the great deeds of the founders of tlie Chinese polity. 

Almost identical with the Ivwan-t&U is one of the latter odes of 
the Chow-nan the Tsih p^o (1. 12. x.), ami the resemblance per- 
vades the entire of the composition Loth in form and meaning, 
extending even to minute details. Before transliterating the Chi- 
nese we may notice the similarity of ideas in the two. 

Ode I. 12. x. 

On the bank by the mere 

AVhere bloom the lotus flowers, 

There is the beloved one. 

I am pained; but for what? 

5 I w<ik6 up but for nought, 

My tears fall like rain. 

On the bank by the mere. 

Where blooms the valerian, 

There is the beloved one; 

10 Fittest and brightest of women ! 

I wake up but for nought, 

My inmost heart is distressetl. 

On the hank hy the mere 

Where blooms the nelumbium, 

15 There is the beloved one; 

Fittest and most charming of women ! 

I wake up hut for nought. 

And keep turning on my pillow. 

The latter ode is said to be one of those of the petty state of 
Ch’in close to the head-quarters of the Chows in Honan. History 
does not tell us much of this state, and it soon fmled into utter 
insignificance. It seems strange that neitlnu Chinese coiiiinenta- 
tors nor Dr. Legge should liave noted tlie idpiitity of the diction 
with that of the Kwan-tm; but in their minds there could be only 
one T^ai-szo, atid wliile th(*y tell us with regard to the Kwan-tsii 
that it “ celebrates the virtue of the bride of king Wan,” they 
find in the latter an expression of the manners of the State, which 
we are gravely informed must liav(i been frivolous and lewd”! 
Such is the value of Chin(‘se criticism, and sucli the stuff which 
has hitherto passed current for profound knowledge ! 
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'We may pass on to transliterate the oJe as we have done the 
Kwan-tsii, and their similarities will become, if possible more 


striking. 

Chinese. 
Pi chak-chi po 
Yu-phi-yii ho 
Yu mei-yat-jen 
8hang-yu-chi hoi 
W u-mi wu-wei, 
T’ai-sze l^'ang t’o. 


Sanscrit. 
sSekasya pare 

Yutra phallate kuvalah 
Asti m/’ilayaika 

Piruyrimi kimarthalil 
Yimilami vritlia 

Da 9 ruvah vrishanti. 


The scene which in tlie former ode was laid in an islet in a 
river is here removed to the bank of a mere, in Chinese ^ chak, 
in the fourth lower tone, and hence the analogue of the Sancrit 
root sich, huhiecture, effnttfhre in Chinese the wonl has the 
verbal meanings of to snftcn^ fertilkic. The nominal form 

in 8anscrit sek-as means irrigntlo rather than lacns, but the step 
is not fur. In the second line I have taken p’li as a verb 
rather than a sul)stantive. In the fifth the phrase icu-ini explain- 
ed above in connection wnth the first ode reappears with similar 
meaning. In the sixth t ai-sze is to be taken as one word. I am 
not aware of tlie latter 2 )ortion of it ^ sze, which the commen- 
tators would have us read as macn^, occurring alone. T’ai-sze is 
thus the analogue of a form daeru, corresponding to Greek ddnpv 
^ p’ang means (jn-at rinti the e(|iii valent of Sanscrit vrish, ylmre, 
and the t’o is merely enelitic, reprei»entiiig the lost inflection. 

In the tenth line again w^e have almost a reproduction of the 
refrain of the first o<le, Yao-tiao sliuk-nii, occurring this time 
as 8hikta ch’o kiin /.c. Dakshta Kanyaeha “Pittest and brightest 
of w'omen.” The phrase in the sixteenth line being slightly va- 
ried 8hik-ta ch’e im ij\ Dakshta ramacha “Fittest and most 
charming.” The last line contains the same phrase as line 1:^ of 
the first ode ^ Chin-cliim “keep turning.” The legend of 
the house of Cli’in ^ will readily explain how the same myth 
reappears. Tlie first luler, we L arn wais duke ITii upon whom 
W u-wang the son of the lady T'ai-sze bestows his own daughter, 
T’ai-ki ^ in marriage. (JhTn was really a scion of the Chows 
and preserved with slight difl\‘reiices the olden language and tradi- 
tions. 

As we proceed onwards ilirtiugli (lie colb^ction we shall find the 
same features coniiiuially prcsentcil, and be struck by tht 3 evident 
nn-Cbiiiese character of the diction. Tlie second Ode of the 
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CtaoH-Dan is a case in point where a reference to the older lan- 
guage serves to give sense to what as usually translated is almost 
unmeaning. Transhterated as before the two first lines may he 
read. 

Chinese. Sanscrit. 

Kot-chi t’am-hi Kugah strinmahe^ 

Shi-yu-chung kuk. Dasha/?^am kiy^je. 

Literally “TVe strew the kusa grass, growing down in the valley.” 
The allusion being to strewing the sacrificial grass in front of the 
offerings that the dresses of the offerers might not be soiled (verse 
3, line 4.) 

We may even take some of the odes of later date and find the 
same peculiarity of diction, though in a less marked degree. 
The Hing-wei (III. 2. ii.) describes a primitive feast where rulers 
and people have assembled together. Its first lines may be trans- 
literated : — 

Chinese. Sanscrit. 

Tun-pi hang-wei Tanvanti rasalah 

Hiu-yang mat tsin-li Gayar ma dhffnitavyah 

Fang-paou fang-t’ai Punah palatas * arthan 

Wei yip ni-ni Jrimbha?^e-riddhan. 

Wide spread the rushes; 

Let not the cattle tread them down, 

Again they push forth their sprouts 
And flourish luxuriantly. 

When we, however, leave the Chaou-nan and arrive attheTa-ya 
and Siao-ya, the greater and lesser Epics, we find with a fuller 
growth of legend a greater development of the mythological ele- 
ment. The JSiao-ya largely consists of hymns composed during 
the fierce struggle of the Chows with their inveterate enemies 
the Him -wan, better known by their subsequent appellation of 
Hiung-nff, apparently a Turkish tribe calling themselves Kara 
Hirus. The strife was one of life or death, for the Turks were 
forced onwards by the strange infatuation which finally impelled 
them after many unsuccessful attacks on China to turn west- 
wards, and overrun the entire of Central Asia and even to pene- 
trate into Europe. Such periods have ever been fruitful of poetic 
inspirations, and the struggle for existence of the Chows offers no 
exception to the rule. Fortunately we have many of their battle 

* Pal-as $tramen the equivalent of Chinese ^ pao id. C/r. Lat. 
falea^ Sans palak*am folium. 



THE ANCIENT LANGUAGE AND CULT OF THE CHO^S. 10^ 


songs handed down, and we are able to form some idea of the 
straits to which the nation was reduced. The T’sai kh (II. 3. iv.), 
composed apparently in the eighth century B. C. when the Turks 
poured down on the old capital, which they finally succeeded in 
capturing, will serve as an instance. Dr. Legge sees in it only the 
record of an expedition against the tribes of the south under a 
leader called Eang-shuh, but as he stumbles over the very first 
line we shall let the ode speak for itself : — 

Ode II. 3. iv. 

Few were our words as we gathered the thistles ; 

In our fields overrun witli brambles, * 

In our acres reduced to jungle. 

May Fang shuk descend, f 
5 With his chariots three thousand. 

And his warriors well trained ! 

' May Fang-shuk be our captayi, 

In his chariot with the four speckled steeds, 

His four steeds speckled and winged ! 

10 Eoseate is the track of his car 

Ornate his traces as fish scales. 

Embroidered the reins and breast bands. 

Few were our words as we gathered the thistles, 

In our fields overrun with brambles ; 

15 In our ruined villages. X 

May Fang shuk descend, 

With his chariots three thousand, 

And his pennons fluttering ! 

IMay Fang shuk be our captain ! 

20 The naves of his wheels aU golden, 

His eight bells clanging, 

His garments well onlered, 

His scarlet greaves resplendent, 

His jewelled pendants tinkling around him ! 

25 As swoops the swift falcon. 

Circling high in the heaven, 

Straight down on its quarry ; 


* ^ and ^ are identical in their original meaning, implying brush- 
wood, fit only to be cut down. 

t li to descend run down, as water. The phonetic points to orig, 
lap^ with which compare Sans, lamb, Lat. lab-or, 

t ; contrary to the genius of the language Dr. Legge translates 

i:|» as a preposition; it really is a participle meaning finished, cfr. ^ 
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8o may Fanpf slink descend, 

TTitli his cdiaiiots three thousand; 

30 And his warriors well tiaiuetl ^ 

i\[ay Fan,<:-shak he onr captain ! 

Call out the men; lieat the drums ; 

Draw up the army ; range the hattaliuns { 

Clorious truly is Fang shuk ! 

35 Doll tlie drums, 

Urge the hattaliuns to the fray ! 

Stealthily come the l\Ians of king, 

Challenging our great country. 

Fangsliuk is venerahle amongst the ancients; 

40 Lusty and vigorous are his ways. 

IMay he be our captain; 

iMay he capture, and harry the hated ones ! 

Eager are his war chariots; 

Eager and fiery, 

45 Like the thunder and lightening, 

Glorious truly is Fang shuk! 

May he puni'>h the Him wan; 

May the ^lans of King come suhmissiye ! 

The ShiVking (Canon of Yaou) tells us tliat in ancient times 
Yaou was called Fang-hiui; hut by the ordinary rules of phonetic 
change we learn that /uz/g in the older language was pronounced 
fur (*) and Ear-hun or Yaruna remains as the name by which 
Ytiou was known to the ancients. I have endeavoured [Celestial 
Empire^ Yol. , p. ) to show how the story of the Emperor 
Yaou really prucee<led from the myth of Yaruna. It is note- 
worthy that no mention of Yaou or Shun occurs under these 
names in the Classic of Poetry, yet if the story had been develop- 
eil at the time the poems were eonupos^Ml it is impossible to ex- 
plain the omission. There is no lack of allusions in the Odes to 
How-tsik, whom we icay as the ancestor of the Chows hlentify 
with the ^ e<liL‘ Dakslia. Later tradition tells us that How-tsik 
was the miniftter of agrieulture to the Emperor Shun, yet strange- 
ly, tlmagli the myth of How-t^ik from his birth onwards is deve- 
loped in the i.)ih‘S, not one single allusion is to he found to Slum. 
Ihe pretended history of the, Hia and Shang dynasties was a thing 
which when the odt'S w(*re conipos<*d had as yet no existence. 
Ihe accompaniments of Eang-shuk ‘‘Uncle” Fung show how 
little human thme is about him. His thrt^e thousand chariots 

(*) So 'jj agrees with forms like hclvor, &c. 
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with hosts of warriors are the celestial accompaniments of Yaruna 
in the Vedas; while his winged and sp»^ckled steeds, the roseate 
track ^ ^1) of his car, the golden naves of his cliaiiot 

and his scarlet garments tell of no eartlil}^ general. He is asked 
to descend ^ as the falcon swoops from heaven on its prey ; he is 
venerable among the ancients as the thunder and lighten- 

ing are his war chariots; the most Miitahle description to he applied 
to him is ^ bin the ehulgent (c/r. 8ans indh hicf^re, Jfagrum). 
All these aid ns in identifying the Fang-shuk of the ode. with the 
Fang-hlin of the Shii-king, and through him Avith the Yaruna or 
Uranus of other branches of the family. 

With regard to the suggestive that Fang-shnk was a leader of 
the troops of Chow engaged in an expedition against the people 
of King (Hu-kwang) it is sufficient to say that the earlier histo- 
rians of China saw no such intention in the poem. The Lun-yu 
which details many supposed conversations of the period under 
review is silent as to Fang-shnk; and Sz-ma T'sien who carefully 
sought all the fragments of history available for his work the Shi- 
ki, and who was well acquainted wdth the Odes, makes no allusion 
to such a leader in his account of the strife between the kings of 
Chow and the KTuen jung. 

Assuming then that the ode is an ancient hymn to Yaruna 
praying for his help when human aid Avas of little avail, Ave have 
a clearer understanding of the peculiar language made use of, and 
can well reconcile it Avith AAdiat Ave learn in other quarters of the 
condition of the state Avhen the crimes uf king Yii, the Dark, re- 
duced China to the verge of ruin, 

Kor is it difficult to account for the original intention of the ode 
having fallen into oblivion, for the same phenomenon ha})peued 
with regard to Yaruna or Uranus in India and Greece. Ilesiod 
in his Cosmogony sings of the supercession of Uiaiius by bis son 
Zeus, and we know that in India Yaruna was already in Yedic 
times paling before the rising glory of Indra, the Then of the 
Chinese. In China although the pantheistic Avriters of the later 
Chow period could not altogether get rid of the remembrance of 
the older Yaruna they succeeded in ousting him from his seat 
amongst the 81iang-ti ^ or dli superl) and made of him by a 
misrendering of the character ^ the earthly sovereign of a fabu- 
lous dynasty, the Hias. 

The same strain we shall find developed in the other odes of 
the book; the Tsih-naii-shan (II. I. vri.) is an invocation address- 
ed under similar circumstances to Sze-yin 
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Ode II. 4. vii. 

Let us ascend (*) the southern hills, 

Precipitous though their rocks. 

Glorious are you Sze-yin; 

The people turn their eyes to you, 

5 Their hearts burn with grief, 

They dare not use pleasant words, 

The state is utterly ruined; 

Why do you not behold? 

Let us ascend the southern hills, 

10 Difficult though their steeps. 

Glorious are you Sze-yin; 

Why shine you not with equal light? 

Heaven keeps threatening (t) us; 

Kuin and disorder prevail around; 

15 No words of gladness come from the people; 

Harried, they cannot repress their murmurs 

Sze-yin, Lord of the Dawn (1) 

Of Chow the foundation ! 

Preserve the equilibrium of the state; 

20 Dur borders be protected; 

May Indra be our helper! 

Grant that our people be not dispersed; 

That they complain not against High Heaven; 

On justly abandoned by our Lord! 

These complaints are continued through the remainder of the 
ode, without however again introducing the name of Sze-yin. In 
line 21 the phrase ^ ^ T'ien-tsze occurs, in antithesis to the 
words used in the next verse for the king g ^ ie. janitar (see 
my remarks s.v. in the Ode I. 1. i.) It seems doubtful whether 
the phrase occurs in the Odes in its modern use of king or empe- 
ror. 

The Sze-yin of the ode according to the commentators was a 
minister of the king of Chow, and the ballad is supposed to be a 
complaint of his ill conduct. The same objections are however to 
be made to this explanation as to that with respect to Fang-shuk, 

(*) @S anode, a limit, may be compared with Sans ritu, Lat 
art’Us, ritus from root ri movere^ diriijere ; whence also riti, itio, via. It 
seems here to bear the latter meaning. 

H ^ ^ frequentative form ; cfr. Sans charch, for 

charchar, minare. 

I have translated as if the two first characters were 
inverted, Yiu-Sze T'ai-sze. 
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namely that the historians who lived nearest to the time of ilu* 
(Jdes took no such meaning out of it, and did not weavn the story 
into tlie hod}^ of their histoiy, though willing enough to aeee]>t 
myth for history when the mythological nature of the v^tory had 
been forgotten. We have therefore to look elsewhere for 8ze-yiu 
and fortunately in this as in the case of Fang-shuk we tind him 
ill the Shii-king. 

The story of the rise of the ShTing dynasty repeats in its details 
that of the Chows. The house of Ilia at last comes under the ruhi 
of ^ Kit (/.e. the Kight; cf/\ Or. otcoroQ, Sans chhayas nmhra, 
ehhail married to Me-hi the Cloud; {rfr. Sans l^[egh-as.) 

Against him T’ang {i.e. Sfir-a the Itesplendeiit) protests, but Ids 
r.omplaints are not listened to, and he is shut up in prhon, 
taining his release he employs ^ ^ the messenger he- 

tween light and darkness; iive times he goes backwards and for- 
wards, till liudmg his task hopeless he persuades Tang to raise llu‘ 
standard of rehellioii. The saim* story reappears in turn when 
Sliang is to give place to Chow. Ch’ow, the Hated one, marries 
Tan-ki (Gr. Oct^aroc}; the iniquities of Kit are repeat- 

ed until the indignation of Ch’ang (identical with Tang) is 
aroused. Ch’aiig is imprisoned like Thug hut escapes, raises the 
standard of rebellion, and finally his sou Fat (the Shoot er-forth) 
establishes the new dynasty of Chow. Under .similar circum- 
stances and surrounded by similar myths the reign of Chow finally 
expires. The ode tells of its latter days and we need feel no 
surprise at the reappearance of 8ze-yin or I-yin for the two are 
phonetically identical. 

The story of T^ing gives us some insight into the part played by 
I-yin, and w^e have little difficulty in identifying him with the 
I)awm- 3 on, Sarameya the "'Fjpfijjg of the Greeks. Like Hermes 
he could not get rid of suspicion ; as Hermes stole and cookoil 
the oxen of the Sun, so I-yin lias to he diTended by IHoncius from 
the charge of ingratiating himself witli T’ang by his skill in cook- 
ery. He came in the suite of T\ing’s bride, and brought with him 
(so runs the legend) the instruments of his craft, that by “ cutting 
and cooking ” he might make his way into the favour of his new 
lord. The unstable character of Sze-yiii is more than hinted at 
ill the present ode; ‘ Glorious he was, of Chow the foundation,’ 
yet the people have to remind him that his fitful absences are 
fraught with danger to the state. 

The hymn to Sze-yin, JSarameya or Hermes for all three are 
phonetically identical, as well as similar in their attributes, natu- 
rally carries us to the strange legends which surround the fall of 
the regal power of Chow : and liere avo begin to find ourselves on 
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the borders of history. The fall of Haou and the removal of the 
capital of Chow to Lok in Honan is referred to the year 770 B. C. 
or just fifty years before the beginning of the records of the Ch’un- 
t'siu. The bare facts of the capture and removal of the capital; 
of the internal disorders of the kingdom and the invitation to the 
K’iun-jungs, afterwards known as the Hiu'ng-nii, and their ready 
acceptance of the proposal ; of the death of the king and the 
destruction of the royal house ; of the interference of T'sin and 
the partial re-instatement of the line of Chow’, never afterwards, 
however, to be of any account amongst the other states, may all 
be accepted as historical. Around the simple tale has however 
gathered a mass of myth and legend ; of strange commotions on 
earth, and unwonted signs in heaven, the beginning of which we 
can trace in the odes of the Siao-Ya; and which we find culmina- 
ting in works like the Lieh kwokchi, a translation from which by 
the pen of Mr. Kopsch ^appears in the lYth volume of the 
China Revieiv, 

As I said above the myth was a reproduction of the old storv 
of the fall of Hia and Shang. The rule of Chow has descended 
to the wicked and incapable Yil the “Dark’’ (Sans, val, iegere)\ 
Yd is married to a virtuous wife, but discards her in favour of the 
infamous Pao-sze (Sans. Pri-ti, Desire); his wife’s father calls in 
the K’iun-jung who put an end to the old rule of Cliow. The 
boys in the ^days of King Siuen, the fatlier of Yd, sang through 
the streets a ballad of unknown origin but W'hich the astrologers of 
the court pronounced prophetic. 

“ As the moon becomes larger 
The sun gets smaller 

By Ya bows and Ki quivers 

The Chow dynasty will fall.” 

The means adopted by King Siuen to guard against the threaten- 
ed result really brought on its fulfilment; he interdicted under pe- 
nalty of death the possession of tlie dangerous rveapons. One day 
a countryman and liis wife in ignorance of the interdict, brought 
some of the forbidden arms into the capital for sale. The w'oman 
was seized and beheaded; the man escaped. Wandering alone by 
the banks of a river and lamenting his loss, Ire heard, as lie 
thought, the cry of a child proceeding from a bundle of reed mat- 
ting. He drew it out and found a female infant; he took her to 
to the city of Pao and gave her to a woman to nurse, who called 
her Pao-sze. Kow it so happened that Pao-sze was of no mortal 
birth; her mother, a helping maid in the palace, had conceived 
her in some mysterious way, and had remained forty years encieiite * 
when at last the babe was horn the queen looking upon her as 
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uncanny had ordered her destruction, and she was thrown into 
the river to drown. Saved by the countryman she grew up a 
beauty as marvellous as her birth, and was purchased by one of 
king Yii^s officers to place as a bride in the royal harem. The 
king became enamoured of the dangerous, beauty, dismissed his 
queen, banished the rightful heir and made Pao-sze his consort. 
JStill she could never smile, and the infatuated king wasted his 
own and his subjects substance in efforts to produce a laugh. 
His efforts were at last successful; he lighted the signal fires and 
the vassals of the kingdom thinking it rvas invaded by the Jungs 
hastened to the rescue. But Pao-sze’s smile had a bitter result; 
the disgraced queen’s father enraged at the insult called in the 
Jung; again the signal fires were lighted but this time without 
result, for the vassals disdaining to be made sport of for Pao-sze 
took no notice; the capital was captured, the king murdered and 
JPao-sze became the concubine of the victor. Vengeance soon 
followed, the queen’s father finding his allies not disposed to leave 
their prey called in the aid of T’sin who defeated in turn the 
Jung now sunk in debauchery, and Pao-sze to avoid a worse death 
strangled herself. 

Such is the myth of Pao-sze; but the fall of Chow Avas pre- 
vsaged by extraordinary natural phenomence. Blount K’i the an- 
cient traditional home of king AVan fell down, the three rivers of 
the old state Avere dried up, and fire and pestilence destroyed the 
people. The sun Avas eclipsed, and sun and moon seemed to the 
terrified minds of the people to ha\"e become of diminished size. 
All things in fact were tending to one end, and the lamentations 
of the Siao-ya increase in depth. 

The last ode quoted wailed at the inconstancy of the DaAvn-son 
Sze-yin, and we need not wonder that the other celestial bodies 
seemed in their courses to fight against the doomed kingdom. 
The street ballad of the hoys seems to find its explanation in the 
8hap-yut-chi-kiao. 

Ode II. 4. ix. 

At the conjunction in the tenth month 
On the first day, by name sin-mao 

The sun Avas eclipsed 

A thing of very evil omen ; 

5 That the moon should become small, 

And the sun become small, 

Henceforth the loAver people 
Will be in but evil case. 

The sun and moon presage calamity 
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10 111 leaving their proper course: 

The four states are without a head 
From neglecting proper measures. 

That the moon sliould he eclipsed 
Is of little muuieiit ; 

15 But that the sun should he eclipsed 
AVhat evil does it forerun ; 

Brightly Hash the light enings 

There is turmoil without rer^tiviint ; 

The streams bubble and overleap their chanie:]', 

20 The hill tops fall down; 

High dills become valleys ; 

Deep valleys are raised to hills. 

Alas for the people of the age I 

How is it tliat there is no one to rcti.dii our di4re- . ' 

25 Jupiter lises to his culmination; 

Ptiruopn'ii follous close. 

Kapuja is in tlie ascendant : 

i^racaiut. hurries by. 

^ovltnt moves within 
30 Kda spurs his lion-^es 

Phuruni leads the host 

And the fair DJiracu liaslie:^ from her pi a<'r 

As for this Jupiter 

Shall I say tliat he ap[)eai's (»ut of sea.-oi4 
35 AVhat i.T it we have done 

That lie com'oi'ts mJ with oiir plan.:)^ 

(The raiiij has permeated our walls jiiid d’aclhiig- 
Our holds arc rcductMl to mile and mooi, 

Yet he says he is doing us no injuiy 
10 It is in accordance with settled laws. 

^ Hwang-fu ap[)cars again in 111. :h ix. in coniwrl ion mih 
Aauicliung, the Litter heing likewi>'* iiiciitioin d iji If. 1. \ift. 
where he is invoked to sruite tin* Si-Jung. In ncitli'U c.j.-c i> much 
left bv whicli to ideiitifv Hwang-iii: lie is spoken of in ])otli ( 
iP±. an obscun* title a])paicnlly conncijed wiili fijl t'> ri^<\ 
mific , (rfr 8ans guru with similar meaning from loot giir to /vz/sv-). 
Hwang-tii is etymologically identical with ATihaspati p) th(> icg.mt 

Vnh to inacacc, Vrnh to ,nk, Ch. ^ hwang, rati, knd, Oh. 

fu. 
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of tlie planet J upiter. Tlie eclipse of the sun and moon are na- 
turally accompanied b}" other celestial prodigies. Jupiter iu line 34 
beems to be out of season ^ , but the singer in 40 pertinently 

suggests that his movements may after all be fixed by immutable 
laws, llie eartlupiake and the fall of Blount. K’i are mentioned 
iu the Ivwoli-yu, and the uccuiTence is accepted by the narrator as 
an omen of the approaching downfall of the state. Although the 
story of PaO'S/.e would have been admirably suited to the didactic 
character of the Ivwoli yu, and might liave been expected to find a 
place in the Odes, it is not to be found in either, and the conclu- 
sion therefore at which we must arrive is that it is of later origin, 
<uid sprung from the same common stock of myth which gave 
i\lchi t ) Kit and Tanki to C’how. It is curious to find that in the 
case of the destruction of the state of "\Vii by Yueh, B.C. 472, an 
event well within the historical epoch, the fair Si-shc is introduc- 
ed in the later works as playing a similar part to Pao-sze^s in the 
ruin of the kingdom. There is indeed in all nations a period 
when myth is far stronger than history, and when really histori- 
cal (‘MUits iu the Course of a few generations receive an incrusta- 
tion of legends, once freely tluating abi)ut, but which like crystals 
seiiarating from a mother lir|iior, seize on and accumulate round 
any foreign substance introduced into the solution. 

The ode seems to refer to violent floods wliich succeeded the 
otlier prodigic'^ nientioned iu the first two verses ; but in turn it 
seems to Iiave become a matrix for the aggregation of the older 
myths, still floating about, but with the gradual change of the 
language becoming uniutelligihlo. The 32rd line is a case in 
point. As wiitten the Ytni-t’sai means heautiful irife (Sans dany) 
and Dr. Logge in liis translation seeks to apply it to the usurpa- 
tion l>y I ao-sze of the [Position of the queen. The ending of the 
line ‘shin fang ch’u, shines (from her) place, implies no such idea, 
but rather refers to a steady and long continued occupation. 
"J'Vai may however cr|ually well b^ taken as the representative of 
J>hruv-a, C^) the Pole-Star of tlie period, apparently still Alpha 
l)I•aconi^, and will thus agree with the other celestial bodies men- 
tioned ill the Verse. 1 hut T’sai is called beautiful and that she 
flashes agret' with wliat wo know of the history of the star, which 
iu ancient times shone wdth a much more powerfid light than now. 
1 >hruva was moreover gradually having its right to represent the 
Pofi owing to its increasing distance, and hence its name the 
•* Fixi‘d ” was becoming inapplicable and gradually dropt out of 
parlance. 


(’") Diiruva appears as Ch’u in the Shu-king V. in. 0 . 
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In the ode Ching Yiieh (11. 4. vin.) the name of Pao-sze seems 
indeed to occur. The 64th line is as follows 3 tran- 

slated hy Dr. Legge in accordance with the accepted rendering 
“Is heing destroyed by Sze of Paou” (Pao-sze). The lino reads, 
transliterated, “Pao-sze mit-chi” and the construction without an 
instrumentative of any sort seems awkward in the extreme. I 
slioidd be disposed to read the line ‘ Paras m/-idyate ’ whore paras 
is the equivalent of Greek Uspag and to translate the context. 

“ The blazing faggot 

In the end burns itself out 
Our bright and honoured Chow 
Is at last extinguished.’^ 

The accidental resemblance of sound seems to have alforded an 
<'tpportunity to the transcribers to introduce the name of Pao-sze. 
1 hat tlio my th was already in process of development we learn 
from the 8hi-ki where the story of Pao-sze’s supercession of the 
(jiicen is mentioned, without, however, the surroundings of fable 
which suhse(|uently accreted about it. 

In line 27 I have represented the Chinese ^ ka-pak by iU 
mitural analogue in Sanscrit ka-puja wlricli survives to our day in 
tlic constellation Cepheus. # Pan-wei-sze in line 26 1 

h.ive tak(m to stand for Pararara. the Perseus of our modern sky. 
W /d (chuug in lower 3id tone) regularly represents 

Svavana part ot Capricornus, and Tsau-tsze seems to he lor 

Savitra, Spica Virginis, in modern Chinese koh, the Horn. 
kwei or kut probably stands for ketu one of the nine Indian pla- 
nets, represented as drawji in a chariot with eight dusky steeds. 
Yu, the leader of the host, would then be Bharani, in modern 
Chinese ^ 4Yei, the two chief stars in Musca and deJta of Aries, 

The astrological rendering d liavo given to the ode, while it 
tliiows some light on the myth of Pao-sze, is quite in consonance 
with the general character of the book. The ballad Ta-tung (11. 
r>. jx.) deplores in mournful strains the short-comings of Cliow, 
and complains of tin* evil inlkicnce of the heavenly host. Verse 
5 proceeds (I quote this time Dr. Legge’s version). 

There is the milky way in heaven, 
liich looks down on us in light; 

And the three stars together are the Weaving Sisters, 
Passing ill a day tlirough seven stages of tlio sky. 

.Uthough they go through tlieir seven stages, 

They complete no bright work for us. 
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Brilliant shine the Draught Oxen (*) 

But they do not serve to draw our carts 
On the east there is Lucifer 

On the west there is Hesperus (+) 

Long and curved is the Eahbit net (J) of the sky 
But they only occupy their places, 

(^C., 

I have above expressed my doubts as to the occurrence in the 
Classic of the phrase T'ien tsze as applied to the ruler of the Chows. 
Two words are used to express sovereignty; one, as we have seen, 
the more general term of kiun-tsze, in form agreeing with 

Sanscrit janitar, but in meaning identical with j an aka, pater, 
prlncejjs; the other J Wang apparently connected with Gr: 
"Aval, Faval, The 'word ^ whenever used as a suffix in the 
odes has invariably its substantival meaning of doer, Sanscrit tar 
or tri, Greek t//c, Twp. Thus we have from ^ kung (Sans 
^ur-as; Greek rcvpog) ^ ^ an officer (not the son of an 
officer as absurdly rendered by Dr. Legge 1. 15. i. 2); ^ ^ t’dng- 
tsze a youth (Sans, darak-as) not the son of a youth; ^ ^ tsung- 
tsze relations (Sans, sach, to follow; sa?g to affix); ^ ^ kiun-tsze, 
a prince, not son of a prince; j- ^ sze-tsze an officer (ISans tra- 
tri .'ierva-far ) ; chao-tsze a boatman, not son of a boat. In 

like manner we must assume the suffix in ^ to be a substan- 

tival ending, and may compare it with India, as if inditar, tlie 
* Euler ’ 7 ;a?' from root ind, rcgere, India, Lord of tlie 
Heavens. Max Muller, however, derives India from a root mean- 
ing to drop, distil which lias been lost in Sanscrit and the allied 
languages, but even in sucli a case the existence of the root ind to 
r/de may have conduced to its later Chinese use as applied to the 
king or emperor. In the Shii-king (III. 4. iv, 5.) the phrase 
cannot be applied to the emperor. The emperor himsdf addresses 
thus his officers “ Help mo reverently to carry out the commands 
of Tien tsze’' ^ 5c M So also (YIIL 1. 1 .) 

w^e are told Tien tsze presides over the myriad states ^ ^ >[]^ 
the officers reverence and honour Him. The w'ords of 

(*) The ^ ^ Kien ngau are apparently the (^unasirau of the Indian 
astronomy, the Cy nosura of the Greeks. By tlie Chinese tha name has 
been applied to the Stars a, (3, y Aquila. The position of the Indian 
stars seems doubtful. See M. MiiUer ; Science of Language Vol. II. p. 525 
c) Ch’ang kang, Sans. 

({) ^ Bat the Hyades. 
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the king are His commands; if the k'ng do not speak, tlie minis- 
ters under him have no means of c.ivrying at His hohests.” Ju 
V. 4. 1, we have a still stronger statement of the relative positions of 
the king and T’ientsze. ''T'ientsze/’ we are told '“is the parent of the 
people, and the king is his representative on earth ^ 

In the poetical Classic the distinction between T’ientszo and 
the sovereign is for the most part as well marked, and generallv 
the two are placed in distinct correlation. The Ch’uh-kii (IL 1. 
VI I r.) begins 

Let us go in our chariots 
Against the shepherds: 

It is T’ieiitsze liims^df 
Calls on us to come. 

Call out the officers; 

Tell them to prepare; 

Th(^ king’s aUaii’s an* straightened 
And surrounded with difficulties. 

•If ^ 

Tlie king prays ISTam-cliung 
To go settle the frontier^ : 

Let the chariots rattle along. 

Tlie tlags llutter gaily. 

Tientsze orders us 

To settle the disturbed region: 

Lright is JShan-chiing 

III harrying the Himwaii. 

See. 

In the Luli-yueh (tl. 3, iii. 2.) occur the lim*'^ I ^ ttl flE’ J[U 

^ 5c T" 

The king vent on the (‘xpeditiun 
As the lieutenant ol Tieiit.-^ze 

The Kiu-loli IIL 2. v. describes the virtues wliich the i<ov«Teieu 
should [losess 

(Knowing when) to hind and when to relax. 

Generous in the royal haiupiets. 

All the princes and officers 
Will be pleasing to Tientsze : 

Xot remiss in liis dutic'-. 

The people will he tran([uil. 

In one ode indeed we have tlie king called the Son of High 
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Heaven ^ ^ ^ ^ iu the Shi-mai (lY. i. (1). viii.), but the 
lines in which it occurs are evidently interpolated, or rather stand 
as an introduction. Of the Son of High Heaven when he was 
extending the state/’ and the king referred to was Wan Wang 
who subdued by mildness the spirits themselves. Indeed the line 
of Chow could scarcely with consistencj" claim descent from T’ien. 
The ode Shang-min (HI. 2. t.) gives the traditional descent of 
Chow from Kiang-yuen, who as a virgin gave birth to Howtsik, 
i.e. Daksha. As the legend is almost identical with that preserv- 
ed in the Puranas it is worth quoting. According to the Indian 
myth the nymph Pramlocha was sent by Indra to beguile the sago 
ILdindxi; discovering that he had been deceived he drove her 
away with impreations. As she fled through tlie forest the perspi- 
ration poured off her, and was collected by Soma, and became 
IVIarisha the Xurseling of the trees. 

Marisha was childless and prayed to Vishnu, Vishnu gave her 
for husband the Prachetasas, as anxious as herself to become the 
progenitors of mankind: from the union sprang the patriarch 
Daksha. Except for the change in sex of Kandu, who becomes 
in the Chinese myth the nymph Kiang-yuen, omitting the interme- 
diary Marisha, the legends are identical; and How-tsik, the Daksha 
of the Chinese, becomes the progenitor of the house of Chow. 

But under the influence of the pantheistic philosophy wdiich in 
the latter days of the Chows came to supersede the earlier 
polytheism of the race, the personality of the old gods became 
sunk. We have seen their gradual supercession before the growth 
of T’ientsze, or Indra; but T’ientsze himself gradually changed on 
the one side into an abstractive How-t’ien ^ ^ we ourselves 
say ‘High Heaven’; and on the other hand losing his divine cha- 
racter as one of the Shang-ti became a designation for the Wang. 
The change was not so violent or unnatural as might have been 
supposed owing to the really divine attributes of Wan and Wu- 
wangs, whom we find first mentioned as T’ientszes. It was of 
the same nature, but by no means so startling as the title assum- 
ed by Ching-wang of T’sin on assuming the empire of Ilwang-.ti, 
^ Deiis hn])erans^ \ with which we may compare the title of 06'dc 
assumed by Antiochus II. of Syria, who strangely enough died in 
the very year of dung’s accession, B.C. 246. 

In the Shu-king we have noticed T’ien-tsze called the parent 
of the people; the same idea occurs in the Shi with reference to 
Then or How-t’ien. The Kiao-yon II. 5. iv. says of High Hea- 
ven that it is “ called our parent ^ ^ while the Clung 

min HI. 6. i. anys that IleaYcn produced the multitude^ of the 
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people” ^ ^ Confucius the 

change from the personality of T’ien-tsze to the abstract idea of 
the modern Then does not seem to have been complete. He could 
speak, (Analects XVI ii.), of the AVang as Then-tsze, while in 
the Doctrine of the Mean he speaks of Shun as having virtue like 
that of a sage, and glory as of T’ien-tsze. ^ A ^ 5c 

In the time of IMencius the change was complete and the 
T’ien-tsze was now identical with the Wang. As there could not 
be two suns in heaven, so neither could there be two Wangs on 
earth; so, he says, that Shun did not become Then-tsze till after 
the death of Yaou, else there would have been two Then-tszes in 
the land, a thing manifestly impossible (Y. I iv. i.). It is wor- 
thy of note as giving some indication of the approximate period of 
the change that the first mention of the king of Chow as T’ien- 
tsze occurs in the Cliiin Isiu under the date of the eighth year of 
Duke C’hing B.C. 582 , the previous title given to the sovereigns 
being ^king by the grace of Heaven;’ and it curiously hap- 

j)oned that this date concided with the period of Chow’s greatest 
degradation, when it was dependent for its very existence on the 
good offices, often presumed on, of the state of Tsin. 

With the progress of the new philosophy the remembrance of 
the more distinctly personal gods of the old cosmogony gradually 
died out, anil when the forgetfulness was complete a new deriva- 
tion was found for the term T’ien-tsze. It mattered little that the 
translation of ^Heaven’s Son’ was contrary to the whole genius of 
the language; we see in aU ages such frauds foisted on hiunanity 
whf‘ii a ])urpose is to be subserved. High Heaven, said the Book 
of Boetry, had given birth to the multitudes of the people; and 
this expression constituted a stoj'ping stone, when old legends had 
grown out of mind or Avere misunderstood, to the idea that T’ien- 
tsze meant the 8011 of Heaven. There seems no authority for the 
time that this ab^^urdity was perpetrated, but it ccitainly Avas cur- 
rent in the times of tlie Han t*iii])crors. The Tsien-IIan-Slui tells 
us of how the Turkish 8hen-Yu adopted the title of Gliangli 
Ivwatu i.c. Tangri-uchal, in the Wigour dialect meaning ‘Son of 
Heaven,’ a manifest imitation of the style of the Chinese emperors 
under the fa he hut flattering etymology found for it by the phi- 
losophers of the day. 

With this title, though of later date, avc may compare the term 
Fagfur used hy mediaeval writers for the emperor. o^Ir. von iMol- 
leudorff inform^ me that the term is the Persian name fagh-fur 
/.e. Son of Heaven, in Sanscrit Bhagaputra (Peis, fag or hagh, God; 
fur or pm, *011. 
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On the whole w'e seem justified in assuming that the Poetic 
Classic of the Chinese was the production of an age of transition 
from old polytheism to more modern pantheism. Even in the 
odes themselves the change is apparent, though prohahly unper- 
eeived by the authors, themselves. Eetween the period when the 
last of the odes was composed, about 780 B.C., and the time when 
they were reduced to writing nearly seven centuries elapsed. 
This period was marked by many and violent chomges^ the em- 
pire of Chow became reduced to a nullity; in turns one or other 
of the formerly dependent states aimed at imperial sway; till 
after exhausting v^ars lasting for nearly three centuries the iron 
despotism of T’sin at last prevailed, and under the strong rule of 
Shi Hwangti the empire was finally welded into one, never again 
to be permanently divided. 

T^sin was of different race from the other states. Its princes 
seemed to have belonged to that wide spread branch of the origi- 
nal Aryan race known as Scyths or Sakce; (*) and to which, 
European ethnologists notwithstanding, I am disposed to confine 
the term Turanian; and acting on the instincts of a different race 
sought to destroy all traces of the former cult. The means taken 
were ineffectual; writing had been of so recent introduction that 
many of the productions of the past still lingered in popular re- 
collection. Amongst these were the Odes. Wars, conquests, 
and alliances had in the meanwhile fused together the varying 
elements of which Chinese had been composed; and the language of 
the Classic was no longer the language of China. On the one hand 
the transcribers honestly attempted to preserve in the written 
record the traditional sounds and inflections of the original, and on 
the other the written language had already become linked wdth a 
monosyllabic dialect not difiering in its main features of tone and 
termination from the present dialect of Canton. The result was a 
compromise, the key of which soon became lost for the Chinese 
themselves, but which as I have attempted to point out, is really 
to be found in the ancient language of northern India, originally 
sprung, like Chinese itstdf, from tlie speech of the Aryans of High 
Asia before circumstances had impelled them to wander south, 
west and east from their ancestral seat. 

The legends which tell of the flight of the Chows from Central 
Asia, of their crossing the Liang-shan or Hard JMountains; of 
their settlement at the foot of Mount K^i (Indragiri, the T'ien-shaii 
of to-day) ; of their wars with the Maddhs, the Ephtlialitie of later 
tlays; of their abandonment of Mount Kfi before the persistent 

(*) Ethnological Sketches from the Dawn of History; — The T’siiis or 
Seres; by the author. China lievU’U', Vol. Y., Sly, 
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attack of the Turks and their precipitation on China, are related 
with more or less distinctness in the epics of the Ta-ya; and those 
legends are fortunately supplemented hy traditions preserved in the 
Tso-chuen, the Ivwoh-yu, the Shu-king, the Analects of Confucius, 
and the works of Mencius. Fortunately the dynastic histories took 
up these legends before they had died out of popular memory; 
and though the result is a strange medley which it is preposterous 
to call history, our thanks are due to those worthy men, who 
ignorant as they were of the true value of the ancient myths, 
were yet sufficiently patriotic to collect and hand them down for 
later generations. 

It is no discredit to Szma T’sien, to Kung An-kwoh or Chu 
Hi, ignorant as they were of every thing outside the Flowery 
Land, that these legends should have resulted in the so called 
histories of the earlier dynasties in China : but it reflects no ho- 
nour on the modern school of Sinalogues that with the works of 
Xieburh and Mommsen before them they have been unable to 
advance a single step towards a critical analyses of the numberless 
legends with which the earlier works of the Chinese authors lite- 
rally bristle. 

Beyond the graver works of the historians, the philosophers and 
the bards of China there exists in the various works relating to 
Taoism a vast repertory of myth and legend of very varying 
authenticity; and while it is undoubted that the greater portion of 
these legends are composed of the most utter thrash, and that 
another portion consists of stories directly introduced from Indian 
sources, there still remains a modicum of ancient myth well worthy 
of critical investigation. The folk lore of China is not less inter- 
esting nor less important for ethnological purposes than the folk- 
lore of Liirope, so ably illustrated by the brothers Grimm, and 
fortunately much of it exists in a tangible form. We smile at the 
stories of the Ivhven-lun, of the fairy realms of Si-wang-mu and 
the Joli-shui, yet therein Vv'e have a Chinese version of the Indian 
stories of the Gandharvas, of Mount Meru and the drying up of 
the Central Asian sea. This is only one amidst hundreds of 
others illustrating celestial and terestrial phenomena, as well as 
throwing light on the primitive ethnology of Central Ji^ia. {^) 


Table of Mutations between Ancient and Modern Chinese. 

Fnas pirated letters in modern Chinese represent the correspond- 
ing letters in the ancient tongue. 

2.— Aspimted letters in the modern represent the corresponding son^ 
ants and aspirates in the ancient speech. 


* 4 Chine e text of the portions of the Odes translated will be 

found in Appedix. 
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This second role has, however, to be modified on account of the 

tyranny exercised in Chinese by the tones over the other essentials of 

language ; we have therefore. 

3. — The third and fourth lower tones being unable to take the aspirate, 
words in these tones which according to rule 2 should begin with an aspi- 
rate have to exchange the aspirate for the corresponding non-aspirate. 

4. — Modern palatals (c)i and ts and sometimes sJi and s are the repre- 
sentations of older dentals, and in the aspirated series (ch’ and ts’) are 
frequently substituted for original sibilants. 

5. — Ng final is the usual representative of r; n, however, occasionally 
taking its place. Sometimes r follows the rule for I which may be stated 
thus. 

6. — L final disappears in modern Chinese, and its loss is represented 
by a lengthened vowel or more frequently a diphthong, the most usual 
being ao. 

7. — L initial represents generally an older I or not unfrequently 
however it is substituted for an original d or dh, 

8. — Y initial most frequently represents w or v ; like the Greek digam- 
ma it occasionally is the last existing trace of other consonants especially, j 
or n with which in the various dialects it is more or less interchangeable. 

9. — In accordance with rule 4, we find that the series ch\ ts\ s/i, 5, and 
V are frequently substituted one for the other ; <j sometimes is treated as a 
sibilant, but frequently, and especially when terminating a root becomes k. 

10. — Double consonants in the old language drop one or other of their 
constituents, and frequently are found represented in two or more forms 
as one or the other is rejected. 

These are the principal rules applying specially to Chinese: other subs- 
titutions common in aU languages are occasionally to be noticed, but do 
not here need special remark. 

A few illustrations will exhibit the changes which have occurred. 

By rule Ikar JQ tvorky labour, becomes kung; tal to found, fundamental 

Jg ti, or tai ; pfij to honour becomes jjg pak a superior or puk a vassal. 

By rule 2 gir(i) a mountain hecomes k’i; dul to raise, to can'y, m 
thao ; bal to rend, to explore, p’i. But as modified by 3 dal to di~ 
vide, tu a division, a degree; bind to part, separate pien. 

By rule4drum(a) a tree becomes ch’am, the fir; sich to moisten 

tsak or chak; tlir or stara a star g sing, &c. 

Buie 5 exemplifies changes such as the last kur a lord, a hero 
into ^ kung; (k)shar water to ^ ch’i or ^ t’ang; sur to shine to 

M ch’ang, &c. 

Buie 7 may be noticed in the change from dharm(a) a law to 
Ifin ; dar a cave to ^ lung or ||[j| tfing. 

By rule 10 we have from aksh a tvheel, a chariot ^ kiu or ch’e ; stri 
to strew, extend ^ chan or ch’an; 9lish to join, tie, kit a knot kit 
or lit id., &c. 

The transliterations of the various ballads given in the foregoing 
pages will exhibit many more applications of the rules. 
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Chinese Text of Selections from the Classic of Poetry in 
Mr, KinysmilVs Paper, 

I. 1, I. Thk Kttan T'seu — page 98. 

I. 12. X. The Tsih-p’o — page 106, 
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II, 3, IV. The Ts’ai k’e — page 109. 
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IL 4. VII. The Tsieh Nan-shan — page 112. 
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II. 4 IX. Shap tut chi kiao — page 115. 
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II. 4 vm. Ching Yui— page 118. 
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II. 5 IX. Ta TUNG— page 118. 
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II. 1 TUI. Ch‘ut kv — page 120. 
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III. 2 V. Kia loh — page 120. 
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THE CLIMATE OF EASTERN ASIA 


Ey Dr. H. Fritsche, 

Director of the /. Rasalan Ohsermtory at Pehtny. 


PEEFATOEY EEMAEKS. 

Ill tliis work I have attempted to compile all the meteorologi- 
cal observations which have been made in Eastern Asia iip till tlio 
present time, and to establish by their help the laws of meteorolo- 
gical phenomena ruling in Eastern Asia within the parallels lO"" 
and G0° and the meridians East from Greenwich 100° and 1G0°. 

The greater part (little more than a half) of these observations 
has been made by Eussians, about one-third by Englishmen and 
Americans, and the rest by Frenchmen, Belgians and Germans. 
The observations, made by the Customs staff at the Treaty Ports 
in China have unfortunately not been of very great use, being 
very incomplete, and obtained with instruments whoso corrections 
are not known. 

It is to be regretted, that the laudable intention of the Inspect- 
or-General of Customs, dating as far back as 1S69 (ref. Documents, 
relating to 1st. The establishment of meteorological stations in 
China ; and 2nd. Proposals for co-operation in the publication of 
meteorological observations and exchange of weather news by te- 
legraph along the Pacihe coast of Asia) has hitherto been without 
success, because with the means at command, it would not be dif- 
ficidt to obtain very important results at a small expense, if only 
proper means were adopted. 

I shall bo very glad, if in these pages I have contributed some- 
what towards explaining the laws of meteorological phenomena in 
Eastern Asia, and towards urging on new observations, with the 
object of obtaining the linal aim of the science, viz., the prediction 
of the weather. 
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I am much obliged to the well-known author, Dr. Dudgeon of 
Peking, to C. Arendt, Esq., secretary of the German Legation at 
Peking, and T. W. Kingsmill Esq. for their kindness in correcting 
the translation of my work from German into English, made by 
myself. 

H. Fritsche. 

Peking, December, 1877. 
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L_Ii^TEODXJCTIO]Sr. 

a . Preliminary Eemarks. 

D EEIXG a period of atout nine years, spent partly in travel- 
ling ill Eastern Asia and partly dwelling at Peking, I have 
procured, besides hypsometrical, geographical and magnetical ob- 
servations for a great number of different places, the materials for 
determining^ the elements of the climate of Eastern Asia. 

My hypsometrical and astronomo-geographical determinations in 
Mongolia, Manchuria, Amoor-Territory and China (being a neces- 
sary basis for the knowledge of the climate of these countries), and 
my researches on the terrestrial magnetism for 147 different places 
in Middle and Eastern Asia, I have published in 21 memoirs, 
printed for the most part in German by order of the Academy of 
Sciences at St. Petersburg, and partly in Eussian by the Imperial 
Geographical Society at St. Petersburg. The number of my treat- 
ises, containing meteorological researches, is up to the present time 
only four : two concerning the climate of Peking, one embodying 
the results of observations, made during a sea-voyage from Peking 
via Shanghai and Eastern India to Europe, and one describing tho 
climate of the Amoor Territory. 

In composing the present work, I have used, besides these 25 
memoirs, publislied h}^ myself, a number of other publications, 
for instance, tlie celebrated book of the Academician Wesselowsky 
‘‘ On the climate of Eussia,” the learned treatises of the Aca- 
demician Leopold i\ Schronck on the currents in the Seas of 
Okhotsk and Japan,” and especially the valuable contributions of 
Dr. J. Hanii in his well kiiowui Journal. “ Zeitschrift der oester- 
rechischen Gesellschaft fur Meteorologie.” 

The details of the wmrks on the su])ject, which I have consulted 
and used, and regarding the meteorological observations procured 
by myself, are given at those places of the present work, wEcre I 
have applied them, especially in mentioning the monthly mean 
temperatures, wEich have been determined, without exception, at all 
the 43 places of ©astern Asia, for w^bich ^ve possess meteorological 
observations. ‘ • 
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h. Geographical sketch of Eastern Asia and the 

ADJACENT COUNTRIES. 

Eor a better understanding of the climatological researches of 
Eastern Asia, I will first in the way of introduction make some 
short remarks on the nature of the country composing the basis 
of the ocean of air, the object of our disquisition. 

Taking into consideration the colossal extent of this conti- 
nent, we find in the interior of Asia — in contrast to Xorth Ame- 
rica — only a small number of lakes, and these of no great dimen- 
sions. 

Great plains of low elevation over the level of the sea, are to be 
found only in the western and north-UT^stern parts of Asia. 

The greatest mass of Asia is composed of highlands and chains 
of mountains. 

We find here the highland of Tibet (about 3 — 4000 metres 
above the level of the sea), surrounded by the highest mountains 
of the earth, the Ewen-lun and the Himfilaya (the Kwen-lun having 
a mean elevation of about GOOO metises, the Himrdaya of 5000 me- 
tres); further the highland of Mongolia (1000-2000 metres above 
the sea-level), surrounded by the Kwen-lun, the Thian-shan, (mean 
elevation about 3000 metres), the Altai and Sayan mountains 
(mean elevation about 1500 metres), the Yablonnoi Chrebot 
(mean elevation about 1000 metres) and eastern Khingan (mean 
elevation about 1000 metres, longitude about 120^ East from 
Greenwich). 

This great and elevated mass of land is surrounded on the 
south-west by the highland of Persia, (1200 metres above tlic 
sea-level); in the south by the low plains of the Ganges and Indus 
and the Deccan plateau (1000 metres above the sea) and the 
mountains of India beyond the Ganges; in the north-east by the 
low mountain chains (1000 metres) and little elevated plains of 
Eastern vSiberia; and at last in the east and south-east by jMan- 
churia and China. For the Himillaya, Kw(m-lun, Thian-slian, 
Altai, Sayan mountains and Yablonn6i Chrebet, the directions of 
the chains is chiefly West and East; the direction of the moun- 
tain chains of India beyond the Ganges Korthand South; and that 
of the Chinese system SAY. and K E. 

China consists of two diflerent parts, separated nearly at the 
latitude of 33 by the most eaf^tern extremities of the Kwen-lun. 

The mountain land of South-China as far as the ocean is, as tlio 
illustrious savant Laron Eichthofen has observed, composed ])rin- 
cipally of plains, elevated above the sea from about GOO to 1300 
metros; and the ridges have moblly the directions SAY. and KE. 
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Tlie mamifcains of ^N'ortli China, north of the Kwen-lun, have 
not so great horizontal extension as these of South China, i^orth- 
ern China consists of very low and wide plains, between the lati- 
tudes of 30^" and 40® and longitudes of 113° and 119®, surrounding 
the Yellow Eiver. 

The eastern frontier is the ocean and the mountain ranges of the 
peninsula of Shan-tung. The western and northern frontier of 
Xorth Cliina is occupied by mountain ranges, which have the di- 
rection of S. W. and iST. E. ^ 

The highest peak in them may probably not exceed 3000 me- 
tres above the sea. 

The low plain of north China is confined in the north by 
the so-called Eetscha, an agglomeration of mountains, which sends 
off to jNT.iS^.E. the Ivhiiigan, the eastern frontier of the table land 
of the Gobi; and to E. and S.E. another range of mountains, which 
extends through S.E. Mongolia. 

To the east from the Khingan extend the plains of the rivers 
Liao-ho, ]S'onni-,Girin-and Sungari-ula; and more towards the 
east we encounter the mountains of Corea, Manchuria and the 
Ussuri Territory. 

The height over the sea of the table land of Gobi is about 1000 
metres ; the height of the plains, east from the Khingan, which 
limits the Gobi, is only some hundred metres; and that of the 
peaks of the Khingan and of the mountains in Corea, Manchuria 
and the Ussuri Territory probably does not exceed 2000 metres. 
The summits of the islands of Eastern Asia and that of Kamschatka 
(4000 m.), Eusi-yama, near Yedo (4400 m.) In Formosa there 
exist also mountains of 4000 metres in height above the ocean. 

The coasts are ragged and blulf, just as is also the coast of the 
Ussuri Territory, of Corea and South China. On an average the 
height of these islands over the sea-level is not great, but some 
volcanic peaks exceed 4000 metres, for instance the volcano of 
Kliiitshews, in Kamschatka (4800 m.), Fusi-yama, near Yedo 
(4400 m.) In Formosa there exist also mountains of 4000 metres 
in height above the ocean. 

c. The currents of the Pacific Ocean, bordering on 
Eastern Asia. 

I will shew further on, in the following chapters, that the hori- 
zontal currents of the air consist chiefly in an interchange between 
the air reposing upon the neighbouring parts of the Pacific Ocean, 
and the air of the continent. 

In consequence, the Atlantic and Indian Oceans, as well as the 
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Arctic Ocean have only a feehle and secondary influence on the 
climate of Eastern Asia : and must occupy ourselves specially 
with the currents of the Pacific Ocean, and with the distribution of 
the temperature over its surface, if we wish to investigate the in- 
fluence of the quality of the water on its climate. 

In the neighbourhood of Eastern Asia there exist four different 
seas, namely the seas of Okhotsk, of Japan, the Yellow Sea with 
the gulf of Pechili, and the China sea extending as far as the 
straits of Malacca. 

The western frontier of these four seas is the continent of East- 
ern Asia; the eastern frontier is indicated by Kamschatka, the Ku- 
rile islands, Saghalin, Japan, Formosa and the Philippines. 

Upon the annexed charts I have marked the currents in the 
above mentioned seas and adjacent parts of the Pacific Ocean, I 
have further noted in these charts the highest and lowest tempera- 
ture (Celsius) of the surface of the water observed in different 
months, and put down the temperature exactly in that part of the 
surface, to which it belongs. 

The warm currents are represented by continuous lines, and the 
cold currents by broken lines. 

The greatest of all the currents in the Pacific Ocean is the so 
called equatorial stream, produced by the difference in temperature 
between the pole and equator, and by the daily rotation of the 
earth around its axis from AY. to E. In the northern part of the 
Pacific Ocean this current is included between the parallels of 20° 
and 10°; its depth is considerable. In the ocean it runs almost 
exactly from east to west as far as the southern end of Foimosa 
and northern eud of the Philippine islands. 

There, near the tropic of Cancer, partly in consequence of its 
rebounding against these islands; partly because along the Coast of 
China from north to south there runs a cold current, the equatorial 
stream changes its direction, and one part turns to the north, and 
near the latitude of 30°, becomes divided into three parts. 

■ One part is named the Kiiro simofrom the blackish blue colour of 
its warm water; it turns, near the latitude 30°, to E.K.E., passes 
the southern coast of the islands of Japan (Kiu-siu, Sikok and 
Kipon) and sends a small current to the K.E., to the sea of Eeh- 
ring. 

But the greatest mass of its waters flows, partly in consequence 
of the earth’s daily rotation, partly in consequence of the confi- 
guration of northern Asia and Xortli America, and the shallow- 
ness of Behring’s sea, towards the east; and, near the coast of Korth 
America to the fe.E. and at last, concluding its circular motion, 
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joins itself again with the equatorial stream, from which it had 
started. 

The second part of the equatorial stream, near the latitude of 
30°, turns eaters hy the straits of Corea into the sea of Ja- 

pan, washes the western side of Xipoa and Yesso and disappears 
near the western coast of southern Saghalin. This current is named 
bj Leopold von Schrenck the Tsusima stream, from the island of 
Tsusima, in the straits of Corea. During its course, as described 
above, the Tsusima stream attempts to enter into the Sangar strait, 
where it meets with a cold current, coming from the Kuriles; and 
sends a branch bj the strait of Laperouse into the sea of Okhotsk 
and to the eastern coast of Saghalin as far as the Cape of Patience. 

The third branch of the equatorial stream goes to the north near 
the western coast of Corea, and returns to the south along the coast 
of China as a cold current, having lost its high temperature in the 
gulf of Petschili and in the northern parts of the Yellow Sea. 

Besides these branches of the northern equatorial stream, which 
bring warmth to the countries where it flows, there exist in the 
seas of Eastern Asia some cold currents, taking a reverse course 
as compared with the warm streams, Le. from X. to S. 

The three cold streams of the sea of Okhotsk begin in its north- 
eastern part. 

One runs to the south along the western coast of Kamtchatka, 
joins, near the sonthern extremity of this peninsula, another cold 
srream, which comes from the ice-ocean, having washed previously 
the eastern coast of Kamtchatka, goes further S.W., and surrounds 
the Kurile islands, the X.E., E. and S. coast of Yesso, and partly 
the coast of Xipon as far as the cape of Daiho-saki. This stream is 
named the Kurilian current. 

The second cold stream, which has its origin in the north-east- 
ern part of the sea of Okhotsk, extends along the eastern coast of 
northern Saghalin as far as the Capo of Patience. This is the 
Saghalin current. 

The third cold stream of the sea of Okhotsk originates in its 
western part, runs through the Liman of the A moor to the S. and 
S.W. and gives a contribution to the cold current of the coast of 
the TJssuri-Territory aud Corea, which commences near the Amoor- 
Liman (latitude and ends near the Corea strait, being* named 
the Liman-current. 

Eor the connection between the temperature of the water at the 
surface of the above described currents and the longitude and 
latitude (the geographical position), wo have the following numb- 
bers : — 
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The temperatures ^2 and ^0, and in consequence also "^15, *16, 
and *10 and *8 are hypothetic, not observed. 

As regards the third branch of the warm equatorial stream, near 
the western coast of Corea, we have no observations of its tern- 
perature ; for the cold stream along the coast of Korth China our 
charts give the annual maximum of 26'' Celsius in September, and 
the annual minimum of 15'" C. in February, near the latitude 27° 

As regards the temperature of the other cold streams, viz. the 
Kurilian, Saghaiinian and Limanian — we know from observations 
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only the annual maximum, which occurs on the end of the sum- 
mer ; because during the cold season navigation is impossible with- 
in its limits. 

The sea of Okhotsk is free from ice only during three months 
in the whole year, and sometimes ice is found floating near the 
Shantar islands in the month of August. 

The Kuriliaii stream, toward tlie end of the summer, near the 
western coast of Kamtchatka, is six degrees warmer than around 
the Kurile islands — 6'’ and 12 Celsius — in consequence of the 
land mass of Kamtchatka, vrhich in summer grows hot and ’warms 
the water in its neighbourhood ; and on account of th» cold 
stream, coming from Behrings sea and joining the current of the 
Kurile islands near the southern Cape of Kamtchatka. 

The annual maximum of the temperature of the Saghalinian 
stream is only about 9^ C.; but the water of the sea of Okhotsk, 
near the town of Okhotsk, probably on account of the neighbour- 
hood of the warm continent, attains in August tlie temperature of 
C. 

The Limanian stream presents in its different parts no great dif- 
ferences in its temperature : in August, near the bay of do Cas- 
tries (latitude 52^), the temperature of tlie water is 15'^ C., and 
near Yladivostok (latitude 43®) 18® C. 

In winter the temperature of all these cold streams ■will bo 
approximately 0® C., except in a fe’w places, where — as for 
instance the Kurile stream near the Cape of Daibo-saki (lati- 
tude of 3G®) — certain branches of them, far from their origin, ar- 
rive in southern countries and come in contact with warm currents. 

With reference to the tides in Eastern Asia, I will make the 
following short remarks : — 

The diflerence between the high and low water is in the Amoor 
Liman, near the mouth of the Amoor river, about 3 metres; in 
the northern part of tlie Japan sea, about 2 metres ; in the mid- 
dle and southern parts of tlie Japan sea, about 1 metre. The 
floods decrease in the sea of Japan in the direction from K. to B. 

Kear the harbours of the Yellow Sea and the Gulf of Petchili 
tlie liigli tides vary between two and four metres ; excepting only 
on the coast of w^estern Corea, wdieio the spring tides rise to eleven 
metres. 

From the mouth of the Yangtse-kiang to Amoy the spring tides 
along the coast rise to 5 metres on tlie average ; and between Amoy 
and Macao, and near tlie islands, K, E. of Formosa, as well as on 
tlie coast of Formosa and in the Bashec and Balintang channels 
tlie spring tides rise to 2 metres. 
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Urga lOG 51 47 55 1150 In ilio vallt^y of the river Toohi, having tlio direction 

W. and E.j width of tho valley in the direction 
JShS. about 4 kiloinotros; the mountains towards 
S., tho Ilan-ola, roach the lieight of 1650 me- 
tres over tho sea-levcI. 
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II.— THE TEMPERATURE OV THE AIR. 

• a . — Daily Period. 

All the tempcraturi>Sj mentLonctl in this work, are, if no other 
notice is given, expressed in centigrade scale (CelsiiN) ; and all the 
lengths, especially the terrestrial distances, the heights of mount- 
ains and of the barometer, the amount of rain, the force of ai|ue- 
ous vapour of air according to the metrical system. 

It is to bo regretted, that the governments on the European 
continent and the representatives of science, as for instance me- 
teorologists, when changing the units of measure during the last 
half of the present century, have adopted the French system in- 
stead of the English, as has been advised by some eminent scho- 
lars (Lament at Miinchen, Dove at Rerliii.) 

One of the consequences of tliis mistake that in meteorology 
at present two different systems prevail : the F/tuch, adopted by 
the greatest part of Europe and Asiatic Russia with about 800 
meteorological stations, and adopted by Great Britain 

and her colonies in Australia, India, Africa and North America and 
by the United States, also with about 800 meteorulogical stations. 

If the continental states of Europe, when hnding it necessary 
to change their sj^stem of measures in order to obtain uniformity, 
had adopted the English system, this desideratum would at pre- 
sent have been obtained, fur in this case, there would be only 
France, with its small territoiy still adhering to its own system. 
With respect to the real value of the English system consisting in 
the facility and exactitude of re-estahlishing it, in case the stand- 
ard-e talon should be lost, I would say, that the French system 
differs more from the so-called natural measure than the English, 
for^the metro is not exactly the 10 millionth part of the quadrant 
of the earth, whose shape is irj’egular and can never be deter- 
mined with the utmost exactitude ; and that on the other side the 
English standard-yard is compared very exactly with the length of 
the pendulum at London, whose value can be more easily determined 
with exactitude at any time, tlian the length of the earthquadrant. 

Further, the English standard-etalons have been compared with 
those of the European continent with greater exactitude and more 
frequently, and are older than those of all other countries. 

1 he oldest standard-etalon (yard), preserved at present in Eng- 
land, was established in 1588 ; only the original Troy pound 
at the Hague is more ancient, dating from 1554. Besides this it 
must not be forgotten, that the English race now occupies tlio 
greatest and richest part of the globe and dominates to a certain 
degree the whole trade of the world. 
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NIK0LAJEV8K. HOUELY RANGE OP THE TEMPERATURE. 

Cf Mv Treatise on the “ Climate of the Amoor’ Territory being a part of the book ** lieisen und Forschungen in Amur^Lande von L, v. 
Schrenck » T, XV Page 33S. 

2 ~ JAK. FEB. MAR. | APR. ' MAY. JUNbT 

Midnight — 1.“01 — 1.*94 — 2,°96 — 2.°37 — 2. “59 — 2. “8 
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PEKIXG. HOURLY RANGE OP TflE TEMPERATURE. 

Hourly ohiermtio » during 1850—1855. {6 yean) Cf. My treathe “ Uehcr dm Clima von Peking*^ page 8, 
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NERCrTTN-SK. HOURLY RANGE OF THE TEMPERATURE. 

From the ** Repertorium fur Meteorologie, herausgegehen von der K. Academic der Wissenschaften *ii St, Petersburg 
r. I. p. 86, Hourly observations during SI years 1841 — 
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SHANGnAI. (ZIKAWEI.) HOURLY RANGE OF TflE TEMPERATURE, 

Obs^^rvafionit made 8 times at 4a.m., lOn.m., 7a. in.^ Ip.m.f jjj.w., Tp.m,, 10p,»i„ durinp the 12 mo»ih» April lSt5—Mnrch 
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PETROPAVLOYaK. BOVBLY EANGE OF THE TEMFEBAipEE. 
Observations jfive tiwet daily. 
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DECBIA. HOURLY RANGE OF TEE TEMPERATURE. 

Ohservaiions for icn years (1845-1855), at Sa.m., 9a.m., 3{}T.m., and Hourly One Day eveiy Month, 

Cf. Meieorolugische Waarnertijgcn in Nederlanden ztjne Bezithagcn etz, 1856, 
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From the Tables (4)^(11 ), I have calculated the elements (^12;— f24;, in order to reduce the monthly mean 
temperature, taken from observations, made at different hours every day, by means of (12) — (2i) 
to the mean for twenty fours, or to the true daily mean, 

Eecliictions for the mean of the daily Maximum and Minimum. 

9 Jan. Feb. Mar. Apr. May. June. 
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Eoductionp for the mean of noon and midnight. 
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22 July. Aug. Sept. Oot. Nov. Dec. Mean. 

Okhotsk 6.°2 6.“6 4.°7 6.°0 4.°0 2.‘’2 6. 0 
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The amplitudes of Okhotsk, Nikolajevsk, Peking, Shanghai, 
Petropaulovsk and Deeima are calculated hy means of Tables 
(1)_(17). 

The amplitude of Si-rvan-tse is determined by the following 
formula (78) i.e. hy means of the well known amplitude of Peking, 
and is probably not very exact, because the position of Siwantse is 
1158 metres higher than that of Peking, and at Siwantse tempera- 
ture has been observed only during two years three times daily 
at 7a. ni.j Ip. ni., and 8p. m. 

The amplitude of i^^^ewchwang is the mean of two years ohser- 
vations, namely 1861^ [c. ZeitscLrift der Oesterreichischen Gesell- 
schaft fiir IMeteorologie T. YII p. 7] and 1872 [Cf. our Table 
(8.3); the mean ditterence 3.p m. — 4a. m., observed at ISTewchwang, 

I have corrected to the true amplitude by the help of our Ta- 
ble (4)]. 

The amplitude of Fu-cheu-foo is determined by a Maximum 
and Minimum Thermometer, but of the corrections and construc- 
tion of this instrument, I have no information. The amplitude of 
IJangkok I have taken from Zoitschrift der Oesterreichischen 
Gesellschaft fiir Meteorologie T. YII.” 

Yokohama — Table (26) — is the mean of the two years 1860 and 
1865, published in “Zeitschrift der Oesterreichischen Gesellschaft 
fill' Meteorologie T. YII p, 47 and T. IX p. 62.” The amplitude 
of the year 1860 is derived from observations, taken at sunrise 
and 2 p.m., and in the year 1865 the amplitude is determined by 
the thermograph. 

Ths daily amplitude of Ivelung I have calculated from observa- 
tions with thermographs, whose corrections have been determined 
by thermometers of quicksilver. 

Finally the daily amplitude of Yictoria (Hongkong) is a combina- 
tion of Table (8) and six yearly observations printed in ^‘Zeitschriffc 
dor Oesterreichischen Gesellschaft fiir Meteorologie T. YIII p. 
72.” 

At all places of the Xorthern Hemisphere, as for examide in the 
greatest part of Europe and AVesteru Siberia, wliere the humidity 
of the air and the quantity of precipitation (Fain and 8uow) in 
diifcKMit seasons is nut very diflercnt, the monthly range of the 
mean daily amplitude of the temperature stands in close connexion 
with the yearly course of the sun. The amiditude rises with the 
height of the sun, and diminhln's witli the sun’s hoiglit; i.e. the 
aiujihtu'le urrivf^.s at o)h^ ^Minimum in 1 )ecember and o/e: Maximum 
between biue ind duly. 
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I^lore complicated is the annual period of the mean daily am- 
plitude of the temperature if the annual amplitude of the humidity 
and quantity of precipitation (Rain and Snow) and of the cloudi- 
ness, as for instance in Eastern Asia, becomes considerable. 

In the Amoor Territory, eastern Mongolia and northern China, 
where precipitation in winter and spring is rare and insignificant, 
the daily amplitude of the temperature increases [as exhibited in 
table (-5)] with the height of the sun above the horizon, but at 
the same time this increase of the amplitude of temperature will be 
retarded in consequence of the increase of the quantity of precipi- 
tation and cloudiness from winter to summer, and will be changed 
in summer, when rain is abundant, into a decrease. 

In autumn the humidity of the air, and the quantity of rain and 
cloudiness decreases, but the sun has not yet lost much of his force 
and in consequence of these circumstances the daily amplitude of 
temperature increases. 

Therefore we have in the Amoor-Territory, eastern Mongolia 
and northern China two Minima of the daily amplitude of tem- 
perature — one in ■winter and one in summer, — and two Maxima — 
one in spring and one in autumn. In southern China and sou- 
thern Japan this law holds good, but in less extension, because 
the yearly periodicity of the daily amplitude of temperature has 
become blunted and changed by the ample rains of spring and 
autumn c/. table (313) and (314) J. 

Tor example at Yokohama and Bangkok the amplitude, 
according to tables (25) and (2G), has only one ^Maximum in winter 
and one Minimum in summer; Decima and Victoria have two 
Minima but the absolute change is insignificant. 

At Kclung the greatest rainfall occurs in winter and the small- 
est in summer; to the same period belongs the cloudiness, and, 
for this reason the daily amplitude of temperature reaches its 
IMinimum in winter and Maximum in summer. 

The amount of the daily amplitude of the temperature in the 
Amoor Territory, and northern China (for instance at Peking) as far 
as the 35 til degree of latitude, is more considerable than in Southern 
China and the southern islands of Japan. The principal cause of 
this is doubtless the greattu’ mass of rain, the greater humidity, 
and in consequence the greater cloudiness of the sky of those 
countries, situated to the South of latitude 35.® 

The greatcv^t of all amplitudes are observed at Xerchinsk 9.M — 
and at iSi-wan-tse — q)laces, respectively 592 and 1195 metres 



166 


THE TEMPERATURE OF THE AIR. 



c ^ CO CO 00 Ci 
ci 

lo lo 


gt>iOt>I>CO oOOCOOOCO 
c . o _c:3 

1“^ CO CO CO f ^ 


Ph 

P:? 

H 

-5l 

Ph 


^(»G0OI>O j^IOODlOOt^ 

"^ • . . , O -Ch 

r^COCOrTHTt<T^l 

l> O ^ ^ CO 00 00 Ci 00 lO 

JT* ^ • • . . 

^ lO O id idlOKi^ 


w 

cH 

hH 

(-H 

H 

O 


^'OCMCOOOGO ^OOi-HOt- 
O io lo o rji cS 40 »0 CO 

^^oioqt-io ^wococoio 

d d CO d ^ 5 ^ co‘ 




I>f 

J:^ 

p 


O 

m 

W 


C! 

o 




!>: t>: o o d d d d d 


^ «5 


■i-Td 

2 o o C3 
-I Oiii^iJfLicO 


«2 ’r 
O ' *' 


^ o 'o .p a 
^ prj CJ 'o ^ 



THE ISLANDS OF EASTERN ASIA. 
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25 Jan. Feb. Mar. Apr. May. June. 

Petropaulovsk 7.li4 C.I18 5.h5 4.1i3 8.I18 8.b7 

Decima 3. 0 3. 3 3. G 3. 9 8. 4 3. 0 
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Forenoon, 

29 Jan. Feb. Mar. Apr. May. June. 

Petropaulovsk 9.b8 9.1i7 9.h3 8.b4 8.b3 8.b2 

Decima 8. 0 ... ... 7. 6 
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The Medium of the morning — tables (28) and (29) — appears in 
summer much earlier than in u^inter; but the Medium of the 
evening, following after the Maximum in the afternoon, — tables 
(33) and (34) — is more constant during the year. 

The number of hours between the appearance of the Medium 
of the evening and morning, is on an average of the year : 


32 At Okhotsk lLh4 

„ Mcolajevsk ! 10. 6 

„ ^^erchinsk 10. 8 

„ Peking 11. 0 

„ Shanghai 10. 4 

„ Petropaulovsk 10. 1 

„ Decima 12. 3 

„ Victoria 11. 8 

Mean 11. 0 


On the continent as well as on the islands of eastern Asia, the 
time of the temperature remaining above the Medium is two hours 
less than the time it stops under the Medium. 

6. The ABSOLUTE Maxima and Minima of the temperature. 

To the following tables — (33) and (58) — of observed absolute 
Maxima and Minima of temperature in Eastern Asia I have ad- 
ded, for the sake of comparison, the data for St. Petersburg, Je- 
katerinenburg and Barnaul, in tables (59), (60) and (61). 

Moreover I have calculated the differences between the absolute 
Maximum and Minimum, and these differences compiled in the 
tables (62) and (63). 

I call Monthly and Annual absolute Minimum of the Tempe- 
rature” not the lowest of all the lowevst temperature, observed every 
year during a long (indefinite) period, for instance 100 years — 
as the denomination absolute has been used before {cf. for instance 
Lehrbuch der Meteorologie von Karntz T. n pag. 45) — but the mean 
of all the lowest temperatures, observed during any series of years. 
The first quantity is indeterminate, but the latter is a well defined 
meteorological element, because it can be well determined by obser- 
vations, made during a small number of years, and can be applied 
for comparison of different Climates, 

On the same account, in the following tables (33) — (61) the 
absolute Maximum of the temperature “is not the highest of all 
the highest” temperatures, observed every year during a long pe- 
riod, but the mean of all the highest temperatures of different 
years. 



172 ABSOLUTE MAXIMA AND MINIMA OP THE TEMPERATURE. 


ABSOLUTE MAXIMA ANP MINBIA OF 
THE TEMPERATUKE. 
YAKUTSK. 


33 Max. Min. 1)iff. 

15 Years (1829—1843). 

January to December 

Year 32.^ —52.®! 84. °2 

UDSKOL 

Max. Min. Diff. 

34 1 Year (1844—45). 


Wesselovsky p. 91 and 97. 
January to December 


Year.... 




37.’! 

— 41.°2 

78.°3 

35 

NICOLAJEVSK. 


36 

UEGA. 



Max. 

Min. 

Diff. 

Max, 

Min. 

Diff. 


12 Years (1857- 

-1872). 

2f Years (1872- 

-1874). 

Jan. ... 

— 12."1 

— 38.®5 

26."4 

— 10.°2 

— 40.®2 

30."0 

Feb.... 

— 7. 0 

—35. 0 

28. 0 

— 4. 8 

—33. 2 

28. 4 

Mar.... 

0. 2 

—31. 1 

31. 3 

10. 1 

—29. 1 

89. 2 

April 

8. 6 

—19. 0 

27. 6 

21. 1 

—14. 0 

35. 1 

May . . . 

15. 5 

— 3. 7 

19. 2 

28. 7 

— 7. 8 

86. 5 

June... 

23. 2 

3. 0 

20. 2 

33. 0 

8. 2 

29. 8 

July... 

27. 5 

8. 9 

18. 6 

31. 3 

8. 0 

23. 3 

Aug.... 

27. 1 

7. 9 

19. 2 

27. 5 

4. 3 

23. 2 

Sept. 

20. 9 

—0. 7 

21. 6 

23. 6 

— 4. 1 

27. 7 

Oct. ... 

15. 6 

—11. 4 

27. 0 

16. 5 

—17. 7 

34. 2 

Nov.... 

2. 9 

—24. 6 

27. 5 

8. 8 

—29. 8 

38. 6 

Dec. ... 

— 5. 4 

—36. 0 

30. 6 

— 5. 7 

—38. 6 

32. 9 

Year... 

28. 2 

—39. 7 

67. 9 

34. 0 

—40. 2 

74. 2 

37 

NEKOHINSK. 


38 VLADIVOSTOK. 


Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


3 Years (1872— 

-1874). 


1 Year (1874b 

Jan. ... 

— 16."6 

— 48.®7 

27.n 

0. 6 

—28. 8 

29. 4 

Feb. ... 

— 6. 6 

—34. 8 

28. 2 

3. 1 

—21. 2 

24. 3 

Mar.... 

4. 8 

—28. 7 

33. 5 

9. 0 

—15. 6 

24. 6 

April 

16. 3 

—11. 5 

27. 8 

19. 4 

— 4. 0 

23. 4 

May ... 

24. 4 

— 2. 6 

27. 0 

18. 1 

0. 0 

18. 1 

June... 

30. 3 

5. 6 

24. 7 

28. 8 

6. 9 

21. 9 
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NEKCHINSK & VLADIVOSTOK 



Max. 

Min. 

Diff, 

Max. 

Min. 

Diff. 

July... 

80.°4 

11.^7 

18.°7 

32.‘^3 

12.^0 

20.®3 

Aug.... 

26. 0 

6. 3 

19. 7 

29. 0 

13. 7 

15, 3 

Sept. 

22. 6 

— 5. 6 

28. 2 

23. 1 

4. 4 

18. 7 

Oct. ... 

14. 8 

—16. 7 

31. 5 

19. 4 

— 3. 1 

22. 5 

Nov.... 

3. 4 

—30. 6 

34. 0 

9. 3 

—16. 9 

26. 2 

Dee. ... 

— 9. 5 

—43. 3 

33. 8 

4. 3 

—25. 0 

29. 3 

Year... 

30. 9 

—44. 7 

75. 6 

32. 3 

—28. 8 

61. 1 

39 

SI-WAN-TSE. 

40 

NEW-CHWANG. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

2 Years (Sept. 1873— Sept. 1875). 

2 Years (1862 and 1872). 

Jan. ... 

0.°9 

— 31.°1 

82."0 

2.^2 

— 22.°7 

24,^9 

Feb. ... 

5 , 0 

—26. 1 

31. 1 

6. 9 

—17. 5 

24. 4 

Mar..., 

13. 6 

—16. 6 

30. 2 

13. 0 

—12. 0 

25. 0 

April 

19. 5 

—10. 6 

30. 1 

23. 3 

— 2t 8 

26. 1 

May ... 

26. 0 

— 2. 1 

28. 1 

26. 6 

5. 8 

20. 8 

June... 

32. 8 

8. 5 

24. 3 

29. 4 

12. 7 

16. 7 

July ... 

28. 7 

11. 3 

17. 4 

82. 0 

18. 9 

13. 1 

Aug.... 

30. 3 

9. 5 

20. 8 

32. 2 

15. 8 

16. 4 

Sept. 

23. 6 

— 0. 8 

24. 4 

26. 6 

7. 5 

19. 1 

Oct. ... 

18. 0 

—14. 7 

32. 7 

21. 4 

— 0. 8 

22. 2 

Nov.... 

9. 4 

—21. 7 

81. 1 

15. 2 

— 8. 6 

23. 8 

Dec 

7. 8 

—26. 7 

»4. 5 

6. 9 

-^19. 2 

26. 1 

Year... 

82. 8 

—31. 1 

63. 9 

32. 8 

—22. 7 

55. 5 

41 

PEKING. 


42 TIENTSIN. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


23 Years (1841- 

-1874.) 

1 Year (1872L 

Jan, ... 

6.°0 

— 14.°4 

20.°4 

7.°2 

—10.^2 

17."4 

Feb.... 

11. 3 

—12. 5 

23. 8 

11. 0 

— 6. 5 

17. 5 

Mar.... 

19. 5 

^ 6.6 

26. 1 

14. 1 

— 0. 9 

15. 0 

April 

27. 9 

0. 4 

27. 5 

23. 5 

4. 7 

18. 8 

May ... 

33. 4 

8. 0 

25. 4 

28. 1 

11. 2 

16. 9 

June... 

35. 4 

14. 5 

20. 9 

31. 2 

18. 1 

13. 1 

July ... 

35. 0 

18. 3 

16. 7 

34. 4 

22. 5 

11. 9 

Aug.... 

32. 8 

16. 5 

16. 3 

33. 4 

20. 3 

13. 1 

Sept. 

30. 3 

9. 8 

20. 5 

•^7. 5 

14. 0 

13. 5 

Oct. ... 

24. 4 

0. 6 

23. 8 

25. 6 

5. 0 

20. 8 

Nov. ... 

16. 1 

— 7. 1 

23. 2 

19. 8 

— 3. 0 

22. 8 

,Dec 

8. 7 

—12. 4 

21. 1 

13. 2 

— 9. 4 

22. 6 

Year... 

36. 3 

—15. 3. 

51. 6 

34. 4 

—10. 2 

44. 6 
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43 

TAKU. 


44 SHANGHAI. 



Max. 

Min. 

Diff. 

Max, 

Min. 

Diff. 


3 Years (1873—1875). lYear(Apr.l875— Mar.1876). 

Jan. .. 

3.n - 

-12.M 

15.^5 

O.'^O 

— 8. *^2 

17.^2 

Feb... 

10. 0 - 

-10. 7 

20. 7 

14. 4 

1. 8 

16. 2 

Mar... 

16. 0 - 

- 6. 2 

22. 2 




April 

27. 1 

2. 2 

24. 9 

31. 0 

2. 0 

29. 0 

May .. 

32. 9 

10. 7 

22. 2 

33. 0 

7. 6 

25. 4 

June.. 

36. 8 

17. 5 

19. 3 

31. 8 

14. 7 

17. 1 

July.. 

34. 0 

20. 2 

13. 8 

38. 9 

21. 7 

17. 2 

Aug... 

34. 8 

17. 9 

16. 9 

36. 4 

16. 8 

19. 6 

Sept. 

29. 9 

11. 9 

18. 0 

33. 0 

13. 5 

19. 5 

Oct. .. 

21. 7 

0. 6 

21. 1 

29. 0 

7. 5 

21. 5 

Nov. .. 

14. 3 - 

- 6. 0 

20. 3 

23. 1 

— 1. 8 

24. 9 

Dec. .. 

6. 1 - 

-11. 8 

17. 9 

18. 0 

— 8. 2 

26. 2 

Year.. 

37. 2 - 

-12. 7 

49. 9 

38. 9 

— 8. 2 

47. 1 

45 

FU-CHEU-FOO. 


46 

CANTON 



Max. 

Min. 

Difp. 

Max. 

Min. 

Diff. 


9 Months (1871). 

2 Years (1829- 

-30). 

Jan. ., 




21.®1 

0.°8 

20.'’3 

Feb. 




22. 2 

6. 9 

15. 3 

Mar.. 

• 



25. 4 

7. 7 

17. 7 

April 

31.^6 

12.'’7 

18."9 

28. 0 

16. 3 

11. 7 

May . 

32. 7 

15, 5 

17. 2 

31. 9 

18. 3 

13. 6 

June. 

36. 1 

20. 5 

15. G 

33. 3 

24. 0 

9. 3 

July . 

80. 1 

24. 3 

11. 8 

33. 6 

23. 0 

10. 6 

Aug.. 

34. 7 

21. 1 

13. 6 

33. 0 

24. 3 

8. 7 

Sept. 

32. 7 

18. 3 

14. 4 

32. 2 

20. 5 

11. 7 

Oct. . 

31. 9 

13. 0 

18. 9 

29. 4 

15. 5 

13. 9 

Nov. . 

20. 9 

5. 8 

21. 1 

24. 3 

9. 7 

14. 6 

Dec. . 

24. 6 

1. 1 

23. 5 

21. 1 

4. 7 

16. 4 

Y'ear. 

36. 1 

1. 1 

35. 0 

33. 9 

0. 6 

33. 3 



BANGKOK. 




47 




Max. 

Min. 

Diff. 





8 Years (1840 — 

1847). 

Januarv to December 





Y^ear 




36.’2 

12.^0 

24.'’2 
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48 DUI. 49 HAKODATE. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


1 

Year (1874). 5 Years (1859 

-60,1868- 

-70). 

Jan. ... 

— 6.°9 

*-22.°5 

1 5.^=6 

9.°7 

— 1G.'’7 

26.‘’4 

Feb.... 

0. 0 

—19. 4 

19. 4 

8. 1 

—14. 7 

22. 8 

Mar.... 

3. 1 

—16. 2 

19. 3 

15. 6 

—10. 6 

26. 2 

April 

7. 5 

—10. 0 

17. 5 

18. 9 

— 4. 7 

23. 6 

May ... 

17. 5 

— 3. 1 

20. 6 

21. 7 

— 0. G 

22. 3 

June... 

19. 1 

5. 6 

13. 5 

25. 6 

5. 8 

19. 8 

July ... 

22. 5 

9. 5 

13. 4 

27. 2 

9. 2 

18. 0 

Aug.... 

22. 5 

11. 2 

11. 3 

28. 9 

12. 2 

16. 7 

Sept. 

20. 0 

8. 7 

11. 3 

27. 2 

7. 5 

19. 7 

Oct. ... 

13. 7 

— 5. 6 

19. 3 

22. 8 

1. 1 

21. 7 

Nov. ... 

3. 7 

—17. 6 

21. 3 

15. 6 

—6. 1 

21. 7 

Dec. ... 

—2. 5 

—26. 6 

24. 1 

11. 1 

—13. 3 

24. 4 

Year... 

22. 5 

—26. 6 

49. 1 

28. 9 

—16. 7 

45. 6 

50 

NIEGATA. 


51 

YEDO. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


2 Years (1870 — 

■1871). 

2 Years (1872—1874). 

Jan. ... 

9* 

—9® 

IS'* 

11. °2 

— 6.*2 

17.*4 

Feb.... 

7 

—7 

14 

13. 9 

—4. 5 

18. 4 

Mar.... 

21 

—4 

25 

20. 4 

—4. 3 

24. 7 

April 

21 

2 

19 

23. 0 

1. 7 

21. 3 

May ... 

28 

9 

19 

27. 0 

5. 3 

21. 7 

June... 

31 

11 

20 

28. 9 

13. 1 

15. 8 

July... 

35 

18 

17 

31. 3 

16. 6 

14. 7 

Aug.... 

35 

20 

15 

33. 0 

18. 6 

14. 4 

Sept. 

32 

14 

18 

29. 1 

14. 1 

15. 0 

Oct. ... 

25 

7 

18 

23. 4 

5. 5 

17. 9 

Nov 

19 

4 

15 

19. 7 

--1. 0 

20. 7 

Dec. ... 

12 

—1 

13 

17. 7 

—4. 0 

21. 7 

Year... 

36 

—9 

45 

33. 0 

—6. 2 

39. 2 

52 

YOKOHAMA. 


53 

DECIMA. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Jan. ... 

7 Years (1863- 

-1869). 

10 Years (1845 — 

1855). 

14.^8 

— 3.°2 

18.'*0 

16."1 

— 1."3 

17.°4 

Feb.... 

13. 4 

—2. 8 

16. 2 

15. 0 

—1. 9 

16. 9 

Mar.... 

18. 9 

0. 0 

18. 9 

17. 6 

0. 8 

16. 8 

April 

22. 4 

5. 3 

17. 1 

22. 1 

4. 4 

17. 7 

May 

25. 0 

8. 9 

16. 1 

25. 5 

11. 4 

14. 1 

June... 

27. 7 

13. 4 

14. 3 

27. 4 

15. 8 

11. 6 



irC absolute maxima and minima of the temperature. 


YOKOHAMA & JMCU-lk,— Continued. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

July ... 

30.°6 


12.®9 



ll.M 

Aug..., 

81. 1 

20. 1 

11. 0 

31. 1 

21. 9 

9. 2 

Sept. 

29. 4 

15. 1 

14. 8 

30. 3 

17. 6 

12. 7 

Oct. ... 

23. 4 

8. 4 

15. 0 

26. 3 

9. 4 

16. 9 

Nov 

20. 3 

1. 5 

18. 8 

21. 2 

2. 8 

18. 4 

Dec. ... 

16. 1 

—2. 4 

18. 5 

16. 2 - 

--0. 3 

16. 6 

Year... 

31. 4 

-^4. 4 

35. 8 

31. 6 - 

-2. 4 

34. 0 

54 

KEELUNG. 

55 

VICTOEIA, 

(Hongkong). 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

1 _ 2 * Years (May 1874 July 

1875). 

12 

Years. 

isn 

Jan. ... 

21. 


11.^9 

22.n 


Feb.... 

20. 7 

9. 4 

11. 3 

22. 8 

9. 0 

13. 8 

Mar.... 

24. 8 

10. 6 

14. 2 

25. 2 

10. 3 

14. 9 

^ pril 

25. 6 

9. 4 

16. 2 

28. a 

15. 9 

12. 4 

May . . . 

29. 7 

16. 3 

13. 4 

30. 7 

20. 6 

10. 1 

June... 

33. 0 

21. 4 

11. 6 

31. 7 

23. 4 

8. 3 

July ... 

34. 2 

24. 4 

9. 8 

32. 2 

24. 8 

7. 4 

Aug.... 

32. 3 

25. 1 

7. 2 

31. 8 

24. 4 

7. 4 

Sept. 

32. 3 

23. 7 

8. 6 

31. 6 

22. 2 

9. 4 

Oct. ... 

29. 8 

17. 9 

11. 9 

29. 3 

18. 9 

10. 4 

Nov. ... 

24. 2 

12. 2 

12. 0 

27. 1 

15. 7 

11. 4 

Dec 

23. 9 

10. 2 

13. 7 

23. 3 

9. 1 

14. 2 

Year... 

34. 2 

9. 4 

24. 8 

33. 1 

6. 7 

26. 4 

56 

VICTOEIA PEAK. 

57 MACAO. 



Max. 

Min. 

•Diff. 

Min, 

Max. 

Diff. 


2i Years (1870 

-1872.) 

3/^ Years (1827- 

-1830). 

Jan. ... 

20.^5 

5.‘^0 

15.^5 

24.‘’3 

in 

16.°6 

Feb.... 

19. 2 

4. 0 

15. 2 

20. 2 

7. 7 

12. 5 

Mar. . . 

20. 6 

7. 1 

13. 5 

23. 4 

11. 3 

12. 1 

April 

25. 0 

13. 1 

11. 9 

27. 0 

17. 4 

9. 6 

May .. 

25. 6 

18. 6 

7. 0 

80. 2 

21. 1 

9. 1 

June.. 

26, 8 

21. 6 

5. 2 

81. 2 

23. 9 

7. 3 

July .. 

26. 9 

21. 5 

5. 4 

81. 5 

25. 8 

5.7 

Aug... 

27. 1 

21. 7 

5. 4 

32. 1 

25. 4 

6. 7 

Sept. 

27. 3 

19. 4 

7. 9 

81. 9 

24. 0 

7. 9 

Oct. .. 

25. 3 

16. 5 

8. 8 

28. 9 

19. 8 

9. 1 

Nov. ,. 

22. 8 

8. 9 

13. 9 

24. 2 

18. 9 

10. 3 

Dec. 

18. 8 

4. 8 

14. 0 

21. 2 

9. 7 

11. 5 

Year., 

27. 5 

2. 3 

25. 2 

32. 3 

7. 4 

24. 9 
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58 ST. ANNA (near Manila). 59 PETEESBUEG. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 



4 Years. 


3 Years (1872- 

-1874). 

Jan. . 

30.°5 

17.°5 

13."0 

2.°6 

— 18.°1 

20."7 

Feb.. 

31. 5 

17. 1 

14. 4 

1. 8 

—25. 1 

26. 4 

Mar., 

32. 9 

17. 4 

15. 5 

5. 3 

—19. 8 

25.1 

Apr. . 

35. 0 

18. 7 

16. 8 

11. 7 

—9. 1 

20. 8 

May . 

34. 9 

20. 6 

14. 3 

22. 6 

—0. 5 

23. 1 

June. 

84. 4 

22. 2 

12. 2 

25. 1 

7. 4 

17.7 

July . 

83. 2 

21. 4 

11. 8 

26. 6 

10. 4 

16. 2 

Aug.. 

83. 7 

21. 5 

12. 2 

26. 4 

8. 7 

17. 7 

Sept. 

31. 2 

22. 0 

9. 2 

19. 9 

2. 9 

17. 0 

Oct. . 

30. 7 

19. 5 

11. 2 

17. 0 

—0. 5 

17. 5 

Nov. . 

30. 4 

16. 1 

14. 3 

9. 8 

—13. 3 

23. 1 

Dec. . 

30. 2 

15. 4 

14. 8 

3. 6 

—20. 1 

23. 7 

Year. 

35. 0 

15. 4 

19. 6 

26. 9 

—26. 9 

53. 8 

60 

JEKATEEINBUEG. 61 

BAENAUL. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


3 Years (1872- 

•1874). 

3 Years (1872— 

-1874). 

Jan. . 

.. — 2.°8 

— 36.°7 

33.°9 

— 5.°0 

— 40.°9 

85.°9 

Feb.. 

.. —1. 9 

—29. 9 

28. 0 

—2. 6 

—35. 7 

33. 1 

Mar. . 

2. 7 

—27. 4 

30. 1 

6. 3 

—28. 4 

34. 7 

Apr. . 

15. 3 

—17. 1 

82. 4 

15. 3 

—22. 2 

37. 5 

May . 

26. 4 

—0. 2 

26. 6 

28. 1 

1. 0 

27. 1 

June . 

26. 9 

3. 9 

23. 0 

31. 1 

5. 2 

25. 9 

July.. 

30. 3 

6. 6 

28. 7 

31. 4 

12. 7 

18. 7 

Aug. . 

28. 3 

7. 4 

20. 9 

29. 3 

8. 3 

21. 0 

Sept.. 

21. 9 

—1. 6 

23. 5 

25. 8 

—2. 3 

28. 1 

Oct. . 

16. 5 

—15, 6 

82. 1 

18. 8 

—16. 2 

35. 0 

Nov. . 

5. 6 

—22. 5 

28. 1 

8. 4 

—26. 2 

34. 6 

Dec. . 

1. 3 

—33. 2 

34. 5 

3. 0 

—36. 2 

39. 2 

Year. 

30. 7 

^—37. 3 

68. 0 

32. 4 

—44.6 

77.0 
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DIFFEEENCES BETWEEN THE ABSOLUTE 

CONTINENT OF 


62 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Yakutsk 

. ... 

... 

... 

... 

... 

... 

Udskoi 

. ... 

... 




... 

Nikolajevsk 

.26°4 

28.°0 

31.°3 

27.°6 

19.°2 

20. ^^2 

Urga 

,.30. 0 

28. 4 

39. 2 

35. 1 

36. 5 

29. 8 

Nerchinsk 

..27. 1 

28. 2 

33. 5 

27. 8 

27. 0 

24. 7 

Vladivostok...., 

..29. 4 

24. 3 

24. 6 

23. 4 

18. 1 

21. 9 

Si-wan-tse .... 

..32. 0 

31. 1 

30. 2 

30. 1 

28. 1 

24. 3 

New-chwang . 

..24. 9 

24. 4 

25. 0 

26. 1 

20. 8 

16. 7 

Peking 

..20. 4 

23. 8 

26. 1 

27. 5 

25. 4 

20. 9 

Tientsin 

..17. 4 

17. 5 

15. 0 

18. 8 

16. 9 

13. 1 

Taku 

..15. 5 

20. 7 

22. 2 

24. 9 

22. 2 

19. 3 

Shanghai 

..17. 2 

16. 2 

... 

29. 0 

25. 4 

17. 1 

Fu-cheu-fu .... 




... 

18. 9 

17. 2 

15. 6 

Canton 

,..20. 3 

15. 3 

17. 7 

11. 7 

13. 6 

9. 3 

Bangkok 





... 

... 

... 






THE ISLANDS OF 

63 

Jan. 

Feh. 

Mar. 

Apr. 

May. 

June. 

Dui 

...15.^6 

19. °4 

19.°3 

17.°5 

20.°6 

13.°5 

Hakodate 

...26. 4 

22. 8 

26. 2 

23. 6 

22. 3 

19. 8 

Niegata 

...18. 0 

14. 0 

25. 0 

19. 0 

19. 0 

20. 0 

Yedo 

...17. 4 

18. 4 

24. 7 

21. 3 

21. 7. 

15. 8 

Yokohama ... 

...18. 0 

16. 2 

18. 9 

17. 1 

16. 1 

14. 3 

Decima 

,...17. 4 

16. 9 

16. 8 

17. 7 

14. 1 

11. 6 

Kelung 

,.,.11. 9 

11. 3 

14. 2 

16. 2 

13. 4 

11. 6 

Victoria 

...13. 5 

13. 8 

14. 9 

12. 4 

10. 1 

6 . 3 

Victoria Peak 

...15. 5 

15. 2 

13. 5 

11. 9 

7. 0 

5. 2 

Macao 

....16. 6 

12. 5 

12. 1 

9. 6 

9. 1 

7. 3 

St. Anna 

....13. 0 

14. 4 

15. 5 

1§. 3 

14. 3 

12. 2 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

Year. 





... 

... 

84.'=‘2 

• • # 

... 

... 

... 

... 

... 

78. 3 

18.°6 

19."2 

21.''6 

27.°1 

27.^5 


67. 9 

23. 3 

23. 2 

27. 7 

34. 2 

38. 6 

32. 9 

74. 2 

18. 7 

19. 7 

28. 2 

31. 5 

34. 0 

33. 8 

75. 6 

20. 3 

15. 3 

18. 7 

22. 5 

26. 2 

29. 3 

61. 1 

17. 4 

20. 8 

24. 4 

32. 7 

31. 1 

34. 5 

63. 9 

13. 1 

16. 4 

19. 1 

22. 2 

23. 8 

26. 1 

55. 5 

16. 7 

16. 3 

20. 5 

23. 8 

23. 2 

21. 1 

51. 6 

11. 9 

13. 1 

13. 5 

20. 6 

22. 8 

22. 6 

44. 6 

13. 8 

16. 9 

18. 0 

21. 1 

20. 3 

17. 9 

49. 9 

17. 2 

19. 6 

19. 5 

21. 5 

24. 9 

26. 2 

47. 1 

11. 8 

13. 6 

14. 4 

18. 9 

21. 1 

23. 5 

35. 0 

10. 6 

8. 7 

11. 7 

13. 9 

14. 6 

16. 4 

33. 3 

... 

... 

... 

... 

... 

... 

24. 2 

EASTERN 

ASIA. 






July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

13.°4 

ll."3 

11. °3 

19.°3 

21. "3 

24.*^! 

49.“1 

18. 0 

16. 7 

19. 7 

21. 7 

21, 7 

24. 4 

45. 6 

17. 0 

15. 0 

18. 0 

18. 0 

15. 0 

13. 0 

45, 0 

14. 7 

14. 4 

15. 0 

17. 9 

20. 7 

21. 7 

39. 2 

12. 9 

11. 0 

14. 3 

15. 0 

18. 8 

18. 5 

35. 8 

11.4 

9. 2 

12. 7 

16. 9 

18. 4 

16. 5 

34. 0 

9. 8 

7. 2 

8. 6 

11. 9 

12. 0 

13. 7 

24. 8 

7.4 

7. 4 

9. 4 

10. 4 

11. 4 

14. 2 

26. 4 

5. 4 

5. 4 

7. 9 

8. 8 

13. 9 

14. 0 

25. 2 

5.7 

6. 7 

7. 9 

9. 1 

10. 3 

11. 5 

24. 9 

11, 8 

12. 2 

9. 2 

11. 2 

14. 3 

14. 8 

19. 6 
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THE HIGHEST AND LOWEST TEMPERATURE. 


THE HIGHEST AND LOWEST TEMPEEATURE, 


Occurring during the course of the Year, 
According to Tables (36) — (61), are as follows: — 

CONTINENT OF EASTERN ASIA. 


64 


Max. 

Min. Amplitude. 

Yakutsk 


32.M 

— 52.°1 

84.°2 

Udskoi 


37. 1 

—41. 2 

78. 8 

Nikolajevsk .... 


28. 2 

—39. 7 

67. 9 

Urga 


34. 0 

—40. 2 

74. 2 

Nerchinsk .... 


30. 9 

—44. 7 

75. 6 

Vladivostok .... 


32. 3 

—28. 8 

61. 1 

Si-wan-tse .... 


32. 8 

—31. 1 

63. 9 

Newchwang.... 


32. 8 

—22. 7 

55. 5 

Peking 


36. 3 

—15. 3 

51. 6 

Tientsin 


84. 4 

—10. 2 

44. 6 

Taku 


37. 2 

—12. 7 

49. 9 

Shanghai 


38. 9 

—8. 2 

47. 1 

Fu-cheu-foo .... 


86. 1 

1. 1 

35. 0 

Canton 


33. 9 

0. 6 

33. 3 

Bangkok 


36. 2 

12. 0 

24. 2 


THE ISLAND OF EASTERN ASIA. 


65 

Dui 

Hakodate 

Niigata 

Yedo 

Yokohama 

Decima 

Keelung 

Victoria 

Victoria Peak 

Macao 

St. Anna near Manila 


Max. Min. Amplitude. 

22.°5 —. 26.^6 49.n 

28. 9 —16. 7 45. 6 

36. 0 —9. 0 45. 0 

33. 0 —6. 2 39. 2 

31. 4 — i. 4 35. 8 

31. 6 —2. 4 34. 0 

34. 2 9. 4 24. 8 

33. 1 6. 7 26. 4 

27. 5 2. 3 25. 2 

32. 3 7. 4 24. 9 

35. 0 15. 4 19. G 


The annual Maxima of temperature in summer are for all our 
places in (64 and 65) nearly the same, but the annual Minimum 
of the winter varies very much with the latitude. As I shall state 
in the next chapters. Eastern Asia must be, in regard to the cli- 
mate during the cold seasons divided in three parts, differiiicr very 
much one from another. To one part, which I will name « Amoor- 
Temtory” belong the places Yakutsk, Okhotsk New-chwana 

P. / (3)]’ extending from the 

latituae bO to 40 and having a very severe winter. 
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To the second part, to which I will give the name China,” be- 
longs China between the parallels and 20°, having a much 
milder winter than the ‘^Amoor-Territory.” To the third part be- 
long Japan and the southern islands of Eastern Asia. The limits 
of the “Amoor-Territory” on the southern and eastern side, in the 
direction of China, Corea and the sea, illustrate most evidently 
our chart of isothermal lines of January. 

The limits of these climatic districts are located in those places, 
where the isothermal Lines (drawn at intervals of two degrees centi- 
grade or 3.6 degrees Fahrenheit) are most closed; where there- 
fore the temperature takes a leap, and increases very suddenly in 
the direction from JST to S and NW to SE. 

Within the “ Amoor-Territory” the annual absolute Minimum of 
temperature varies between — 22. °7 and — 52.°1, within ‘‘China” 
between — 15.°3 and 0.°4, and in Japan and southern islands of 
Eastern Asia between — 16.° 7 and 15.°-4, 

The “ Amoor-Territory” therefore is subjected to a much severer 
winter than “China” and Japan, and the southern islands of Eas- 
tern Asia, or any other countries of the globe, comparing the same 
latitudes and heights over the sea. 

The principal causes of the extraordinary coldness of the winter 
in Asia are its colossal dimensions and the absence of water basins 
in its interior, producing a cle^ir atmosphere and extraordinarily 
great radiation of the warmth of the soil into the heavens. 

North- America is not so extensive as Asia, and is covered with vast 
lakes, the temperature of the water of which varies more slowly, 
and which retain the summer warmth longer than the dry conti- 
nent ; therefore the winter of North- America is not so severe as that 
of Asia on the same latitude. 

The coldest parts of both continents are their eastern sides, because 
the warm currents of the Atlantic and Pacific oceans — Gulf stream 
and Kuro-siwo — influencing the currents of the atmosphere (winds) 
and warming the western part of the European- Asiatic continent 
and of North- America, bring the centres of the winter anticyclones 
of Asia and North- Am erica {cf, A. Luchan, The Mean Pressure of 
the Atmosphere and the Prevailing Winds over the globe, for the 
Months and for tlie Year; Trans. Eoy. Soc. Edin. Vol. XXY.) and 
the middle of greatest coldness, to the East of the geometrical 
centres of the continents. 

The coldness of the eastern coast of Asia and North-America 
is still further increasd in consequence of the cold water currents, 
running from N to S near the coast. 

Though the cold water current of North-America, collecting on 
its eastern coast almost all the ice coming from the North-pole to S. 
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contains more ice and cooler water, tlian tlie cold current of Eastern 
Asia, which receives its cold water and ice almost wEolly from the 
sea of Okhotsk, yet the coldness of the winter of Eastern ^forth- 
America does not equal that of the wdnter of the more extended 
and drier Asia. 

Comparing the two tables (64) and (65) we find, that on the 
islands of Eastern Asia, near the same latitudes, the winter is 
milder than on the opposite continent. 

Hakodate on the latitude 42° has an annual Minimum about 
12° higher than opposite jdaces of the ‘‘Amoor-Territory;” and 
the absolute IMiuimum of the islands between IS^ipon and Macao is 
on an average 6° higher than the correspondent points of “China.” 

This contrast between the islands of Eastern Asia and the places 
of the continent — though located immediately on the sea, but not 
surrounded on all sides by ^vater — is strikingly shown at Can- 
ton, a continental place, and Macao and Victoria (Hongkong), 
two islands. 

Though IMacao and Victoria, situated on the same latitude very 
near to the coast of the continent, are at a distance of only one 
hundred kilometers from Canton, located on the continent itself, 
yet the absolute annual Minimum of temperature is at Macao 7.®4, 
at Victoria 6."^ 7, but at Canton 0.°6 or very near the freezing 
point. 

In accordance with this fact is a remark, made by Meyen in 
his little pamphlet “on the Climate of Southern China,” namely: 
that at Canton there falls sometimes, in winter, snow, hut at 
Macao and Victoria never. 

On the continent of Eastern Asia therefore the absolute Mini- 
mum of temperature 0° extends to the tropic of Cancer; but on the 
islands of Eastern Asia the frost stops probably near the southorn 
shores of Japan in latitude 30.° 

The absolute ^[inima of the temperature on the same latitudes 
are much lower on eastern Asia than in Europe, according to tho 
following table (66) : 

East Asia. Europe. 


Lat. 


Absolute 

Absolute 

Lati 



Min. 

Min. 


62° 

Yakutsk 

... --52.°1 

— 2G.°0 St. Petersburg.. 

. 60° 

54 

Udskoi 

.... —11.2 

— 13. 0 Stralsund 

. 54 

63 

Eikolajevsk .. 

.... —30.7 

— 11. 9 Brussels 

. 51 

42 

Hakodate .... 

.... — IG. 7 

— 5. 0 Eome 

. 42 

40 

Poking 

.... —15.3 


85 

Yokohama 

... —4.4 



81 

Shanghai ... 

... —8. 2 
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The differences hetween the temperatures of the absolute ]\raxima 
and jMinima i.e. the absolute oscillation of the temperature within the 
different months and within the whole year — tables (64) and (65) 
are subjected to an annual period, comforminj;^ very nearly to the 
annual period of the mean daily amplitude of temperature. In 
the ‘‘Amoor-Territory” and Northern China exist two Maxima 
(in spring and autumn) and two Minima (in summer and in 
winter). The temperature there is the least variable during the 
summer and most variable during spring. 

To the same law are subjected all the islands of Eastern Asia 
w’ith few exceptions, for example Victoria Peak and Macao, rvhere 
the temperature is most variable in winter and least variable in 
summer. 

The quantity of the absolute monthly and annual changes of 
temperature — (62) and (63) — is much greater than the mean daily 
amplitude of temperature [c/. tables (22) and (23)] and decreases, 
during all the months from X to S ; the differences are greatest in 
the “ Amoor-Territory,” varying between 11° and 39°; in ‘‘China” 
they are less, between 8° and 28°. On the islands are the smallest 
quantity, table (63), 5.° 2 and the greatest 26.°4. Therefore the 
non-periodical monthly absolute variation of the temperature is 
greatest in the “ Amoor-Territory,” about 25° on an average, smaller 
in “China,” about 18° on an average, and smallest on the islands, 
about 16° on an average. 

The absolute variation of the temperature during the year — 
tables (62) and (63), year column — varies in the “Amoor-Territory” 
between 49. °1 and 87. °7, in China between 33. °3 and 51. °6 and 
on the islands between 19.° 6 and 4 5.° 6. 

For comparison between Eastern Asia and Europe and Western 
Siberia I have procured the following numbers (67) : 

Absolute Annual • Number 

Diff. of Years 

Max, Min. Ob’ved. 


Brussels 30.°1 — ll.°9 • 42-°0 33 

8tralsund 28. 9 —13. 0 41. 9 19 

St. Pstersburg 26. 9 —26. 9 53. 8 3 

Jekaterinenburg 30. 7 — 37. 3 68. 0 3 

Barnaul 32. 4 — 44. 6 77-0 3 


The quantities Diff. of table (67), belonging to Western 
Europe, are much smaller than the correspondent values Diff. 
of tables (64) and (65) in the “Amoor-Territory” and little 
smaller than in Northern China [Peking], 
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THE HIGHEST AND LOWEST TEMPERATURE. 


The day of the first and last frost I have calculated only from 
23 yearly observations at Peking; not having at hand observations, 
made at other places of Eastern Asia. 

To this element of climatology for Peking I have added those 
of Nerchinsk, Barnaul and St. Petersburg, taken from the book 
“On the Climate of Eussia by "VYesselofsky.” (68) 



Last 

First 

Difference 

No. of 




No. of 

Years 


Frost. 

Frost, 

Days. 

Ob’ved. 

Nerchinsk 

.... May, 12 

Sept., 3 

114 

10 

Peking 

.... Mar., 28 

Nov., 1 

217 

23 

Barnaul 

.... May, 6 

Sept., 4 

121 

12 

St. Petersburg 

.... April, 25 

Sept., 24 

152 

14 


ANNUAL PEEIOU OP THE TEMPEEATUEE. 

To the following materials, concerning the mean monthly tem- 
perature of the air — tables (69) to (134) — I have added the mean 
daily temperature at Peking, table (135), calculated from 23 years 
observations, made every day at 7 a.m., 1 p.m. and 9 p.m., and 
reduced to 24-hourly mean. 

Peking is the only place in Eastern Asia, where we possess 
observations sufficiently prolonged to define exactly the daily 
mean temperature. It is probable, that the values of the table 
(135) come very near to the true daily means; because the 
mean monthly temperature at Peking, being itself very low con- 
sidering its low latitude, changes, according to the table (136), very 
little from one year to another, in comparison with other places in 
Eastern Asia and Europe on the same latitude. For example, 
according to (136) and (138), the absolute (temporal) variability 
of the mean monthly (or annual) temperature {i.e, the differences 
between the* highest and lowest monthly or annual mean, observed 
during a long series of years) in Italy is greater than at Peking. 
The absolute variability of the monthly mean of temperature in 
the “ Amoor-Territory ” is nearly the same as in western Siberia, a 
little smaller than in European Eussia, and in winter greater than 
in Germany. 

The absolute variability of the monthly mean temperature in 
North China is small, smaller than in Italy, having nearly the 
same latitude, and a little greater than in southern Japan. In all 
these mentioned countries the variability of the mean temperature 
from one year to another is smallest in summer and greatest in 
wdnter. 


OKHOTSK. 

Ohservations during tlie years 1843—1845, 7 «.m,, 2 p.m, daily; and during the years 1846 — 1852, 6 «./»., 2pM, ^ 10 p,m, daily* 

From the Sapiski of the I. Russian Hydrographical Department, 24 hourly Means.” 

Jan. Feb. Mar. Apr. May. Juno. 

1843 7.^7 


ANNUAL PERIOD OF THE TEMPERATURE. 


185 


CQ rH cq lO It- <M Cq 

D • • 












u 



. 



. 


, 1 

. 











cS 


kO 

5 

6 
4 

4 

5 

kO • 

kO 











<D 


\ 

1 

f 

1 


I 

1 • ■ 

1 













1 

1 

I 

1 

1 

1 

1 ' 

1 










cq 










CO 

QO'^'^t*CST-!T-JCOQO(M 


t-OOiCCDCDOlOt-lO 


, 






, 

, 

. 

. 

o 

o 

. 



. 




. 


00 CO 

CD 


00 

ca 

o 

CD 

00 

o 

ko 

cq 


on 

CO 

ko 

o 

^ 00 

CO 








1—1 



p 

(M 

1 

cq 

1 

cq 

1 

cq 

1 

cq 

1 

T 

cq 

1 

<M 

j 1 

(M 

1 


















1 

1 1 


o 

t>IO 

o 

i> 

cq 

lO 

o 

o 

cq 

% 

ca 

1-4 


lO 

1-4 

00 

ca 

CO 

CD 

o 










> 

o 









CO 

cq 

1—4 

00 

CO 

cq 

o 


o 

<M 

o 

1—4 

CO 

1-4 

o 

cq 

CO 

kO 

ca CO 













r— 4 
1 

T— 4 

1 

1-4 

1 

cq 

1 

1—1 

1 

1—4 

1 

1—4 

1 

1— 1 1—1 

1 i 

f-H 

1 










cq 


1 

i 

i 

1 

1 

i 


1 1 

1 

1—4 

cq 

o 

00 

o 

oa 

1-4 


00 

oa 

ca 

cq 

Oct. 

GO 

o 

'«i4 

I> 

CD 

ca 

T-l 

oa 

T— 1 

CO 

1 

1 

o 

1 

CD 

1 

CO 

1 

CD 

1 

1 

CD 

1 

CD 

1 

CD 

1 

cq 

1 

o 

1 

1 

O 

1 

CO 

1 

1 

cq 

1 

tf : 

I i 

cd 

1 










1— I 










o 

cq 

cq 

o 


1-4 

1-4 

CD 

o 

00 

t- 


CO 

ko 

00 

o 

kO 

00 


CO 


o 










o 








CO 


o 

Tj5 

O 

CD 

o 

o 


CO 

Q 

00 

o 

t> 

1> 

00 

00 

CD 

oa : 

00 

: 1 

r-\ 

1 

T-l 

[ 

1 

i-H 

1 

1—4 

1 

1-H 

1 

cq 

1 

l-H 

1 

1^ 

1 

OQ 


1—1 







1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

cq 










oa 

rH 

00 

t- 

tH 

cq 

o 

cq 


T}4 

ca 

■ 

CO 


CO 

00 

1—4 


oa 

t- 









QCO _ 








00 

rH 

CM 

00 

00 

CO 

lO 

cq 


cq 



cq 

cq' 


CO 

1—4 


^ : 

00 

oq 

1 

(M 

1 

cq 

1 

cq 

1 

1—4 

1 

cq 

1 

cq 

1 

cq 

1 

cq 

1 

cq 

1 

< 

1—4 

rH 

1—4 

fH 

1-4 

1—4 

rS 

t-4 ; 

iH 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

cq 









CO t> 

oa 

Ci 

rH 

o 

oa 


cq 

00 


t- 

CO 

4 

CO 

ca 


t- 

CO 


cq 

o 

o 















, 


t^iooooioq'^oococq-^ 


coi-Hi-4cqcqi-4id<^'^ 

CO 

cqcqcq^— icqcqcqcqcqcq 

1 1 1 I i 1 i 1 i 1 

Ira 

tH 

r-^ 

1-4 

I— i 

1—1 

iH 

rH 

iH tH 

rH 


'^»o<x)t^oooOt-Hcq g 

OOQOOOOO'XQOQOQOCX)!^ 

fH tH rH rH fHI tH fH f-4 ^ 


co^o<:oi>oooOiMcq 3 
ooaOQOooooQocjoQOQoaoi^ 

f— i tH iH T — 1 »H rH rW rH ^ 



NIKOLAJEVSK. 

From my treatise “ On the Climate of the Amoor-Territory ” in “ Eeison und Forschungen im 
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a® 

a C0<MG^C0'^O(MCMr-401'^00O(MOO 

rH t-4 1— J tH tH i— i t-H tH »— ! i— J i-H rH 



o 



Mean —24. 5 —21. 4 —14. 8 —8. 7 8. 6 12. 1 


NIKOLAJEVSK , — Contimiech 
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UEGA. 

Observations made at the L Eussian Consulate at Urga, under the Superintendence of the Consul 
J. P. Schischmareff, Esq., by Mss. Dsodbojeff and Mossin. 

Instruments and Instruction from the I, Eussian Observatory at Peking. 
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SI-WAN-TSE. 

Observations, made at the Mission at Si-wan4se, under the 
Superintendence of the Eev. — Van Aertseiaer, by the Chinese 
eleves of the Seminary of the Belgian Ecclesiastical Mission. 
Instruments and instructions by the I. Kussian Observatory 
at Peking. 


74 

7 a.m. 

1 p.m. 

8 p.m. 

Mean. 

Jan. 1874 

.. — 22.°2 

— 10."0 

— 17.°7 

— 16.°6 

,, 75 

.. —21. 1 

— 9. 0 

—17. 4 

—15. 8 

Feb. 1874 

.. —17. 0 

— 1. 6 

—10. 5 

— 9. 7 

„ 75 

.. —17. 5 

— 5. 7 

—14. 0 

—12, 4 

Mar. 1874 

.. —10. 8 

3. 6 

— 5. B 

— 4. 2 

,, 75 

— 3. 7 

4. 1 

— 2. 5 

— 0. 7 

Apr. 1874 

1. 6 

8. 8 

3. 3 

4. 6 

» 75 

— 0. 5 

8. 0 

2. 0 

3. 2 

May 1874 

7. 1 

14. 3 

8. 6 

10. 0 

„ 75 

.. 10. 0 

21. 0 

12. 7 

14. 6 

June 1874 

.. 14. 0 

22. 8 

17. 8 

18. 2 

„ 75 

.. 14. 2 

23. 3 

16. 9 

18. 1 

July 1874 

.. 16. 3 

23. 6 

17. 6 

19. 2 

„ 75 

.. 16. 0 

23. 0 

18. 0 

19. 0 

Aug. 1874 

.. 13. 3 

22. 1 

17. 2 

17. 5 

„ 75 

.. IS. 2 

24. 7 

18. 5 

20. 5 

Sept. 1874 

7. 3 

18. 0 

10. 8 

12. 0 

„ 73 

9. 5 

16, 6 

11. 3 

12. 5 

Oct. 1874 

1. 4 

9. 0 

2. 1 

4. 2 

„ 73 

1. 8 

8. 5 

2. 3 

4. 2 

Nov. 1874 

.. —12. 0 

— 2. 5 

— 7. 7 

— 7. 4 

„ 73 

—10. 5 

1. 0 

— 6. 5 

— 5. 3 

Dec. 1874 

.. —15. 2 

— 6. 1 

—13. 6 

—11. 6 

» 73 

.. —15. 1 

— 2. 7 

—10. 6 

— 9. 5 

Therefore the 

means of the two years, September 1873 — 

August 1875 : 





75 Jan. 

Feb. Mar. Apr. 

May. June. 


7 a.m.,.. — 21. 

— 17.°2 — 

7.02 0.05 

8.05 14.n 


1 p.m.... — 9. 5 

— 3. 7 

3. 9 8. 4 

17. 6 23. 0 


8 p.m.... — 17. 5 

—12. 2 — 

3 . 9 2 . 7 

10. 7 17. 4 


Mean... —16. 2 

—11. 0 — 

2. 4 3. 9 

12. 3 18. 2 


July. 

Aug. Sept. Oct. 

Nov. Dec. 

Year, 

7 a.m.... 16.^2 

15.“7 

8.°4 l.°6 

— ll.<^2 — 15.<>1 

— 0.®6l 

1p.m..., 23. 3 

23. 4 

17. 3 8. 8 

— 0. 7 — 4. 4 

8. 95 

8 p.m.,.. 17. 8 

17. 8 : 

11 . 0 2. 2 

— 7. 1 — 12. 1 

2. 24 

Mean... 19. 1 

19. 0 

12. 2 4. 2 

— 6. 3 —10. 5 

3. 64 
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Let S. denote the Temperature at Shwan-tse at any time of 
the day, and P. the Temperature at Peking at the same mo- 
ment of the day, the connection between S. and P. will be 
expressed by the following equations : 

76 Winter S.= — 7.^8 + 1.83 P. 

Springtime S. = — 13. 2 +1.34 P. 

Summer S.= — 16.1 +1.37P. 

Autumn S.= — 12.6 +1.29P. 

According to these equations we have the following reductions 
of the means of the hours — 7 a.m., 1 p.m. and 8 p.m. to 24 
hourly means : 

77 Winter. Springtime. Summer. Autumn. 

— 0.°3 — — 0.'"7 —0.^3 

and combining table (77) with table (75) the 24 hourly monthly 
means at Si-wan-tse : 


78 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


—16.^5 

—11.^3 

— 2.'’8 

3.^4 

ll.°7 

17.°6 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

18.'^4 

18.°4 

ll.°7 

3.°9 

— 6.'^6 

— 10.°8 

3.°09 


And last, adding to (78) minor corrections, derived from the 
23 yearly observations at Peking, table (85), the 24 hourly 
means of the temperature at Si-wan-tse, reduced from two 
yearly observations to mean yearly, i,e, eliminated from tempo- 
rary disturbances, will be : 

79 Jan, Peb. Mar. Apr. May. June. 

—16.^7 —11,^7 — 3.°0 8."2 11,°9 16.‘^9 

July. Aug. Sept, Oct. Nov. Dec. Year. 

19.^5 17.^0 ll.°4 3.'’9 —6.^9 —11.^7 2.°82 

KALGAN. 

Observations made by K. T. Gromoff, Esq., 7 a.m., 1 p.m. 
and 9h. p.m. daily. Instruments and Instructions from the I. 
Eussian Observatory at Peking. 

The monthly means, reduced to 24 hourly and many yearly 
means by help of the Peking observations, are : 


80 

Jan. 

Feb. 

Mar. 

Apr. 

May. June. 

1871.,.. 

. . .• * 

... 

• • • 

1872.... 

.. — ll.M 
July. 

— S.M 
Aug. 

Sept. 

Oct. 

Nov. Dec. 

1871.... 

23.'’0 

17.°6 

7.'’9 

— i.^o —s:i 

1872.,.. 


• • t 

, , , 

* *• 

... ... 
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and the annual mean Temperature, calculated by combination 
of table (80) with (84), will be : — 


81 From January 9.®3 

„ February 7. 5 

„ August 7. 3 

,, September 7. 5 * 

„ October 6. 0 

,, November 3. 4 

,, December 6. 7 

Mean 6. 8 


NEW-CHWANG. 


Observations, made at the Ch. I. M. Custom-House, commu- 
nicated by E. 0. Taintor, Esq. 

MONTHLY MEAN TEMPERATURE. 


82 1872 

Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 

4 a.m 

— 17.°8 

—13.^5 

—5.^1 

4."9 

11. 

18.n 

9 a.m 

—14. 1 

— 8. 3 

—1. 2 

9. 2 

16. 6 

23. 2 

Noon 

—10. 2 

— 3. 8 

3. 6 

11. 6 

18. 7 

25. 0 

3 p.m 

. —10. 8 

— 3. 6 

3. 9 

12. 2 

19. 0 

25. 5 

8 p.m 

. —14. 4 

—10. 2 

—0, 5 

7. 4 

14. 6 

20. 6 

Mean 

, —13. 5 

— 7. 9 

0. 1 

9. 1 

16. 2 

22. 5 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4 a.m 

22.^6 

20.'’5 

16.^3 

7.°1 

— o.n 

—7.^5 

9 a.m 

26. 9 

25. 1 

20. 4 

11. 8 

2. 0 

—5. 6 

Noon 

28. 8 

27. 0 

23. 0 

14. 3 

4. 2 

—2. 8 

3 p.m 

28. 8 

27. 3 

23. 3 

14. 3 

4. 2 

—2. 7 

8 p.m 

24. 4 

23. 5 

18. 6 

10. 8 

2. 8 

—4. 8 

Mean 

. 26. 3 

24. 7 

20. 3 

11. 7 

2. 6 

—4.7 


The numbers of table (83) for 1872 are the sums of the 
means of the hours — 4 a.m., 0 a.m., noon, 3 p.m. and 8 p.m. 
[table (82)] , and the corrections, contained in table (10). 

The observations for October 1861— November 1862 are 
made by T. T. Meadows, Esq., near sunrise and at 3 o’clock in 
the afternoon every day, and published in Zoitschrift der Oester- 
reichischcn Gesellschaft fur Meteorologie J. VII. page 7. The 
24 hourly means I have calculated by help of table (9). 
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24 hourly monthly means of the Temperature at New- 


chwang ; 
83 

Jan. Feb. 

Mar. 

Apr. May. 

June. 


1862... - 

_ 9.°7 _6.'’4 

o.'^e 

9.®0 16.°1 

22.^5 


1872... - 

-14. 1 —8. 7 

— 0. 8 

8. 2 15. 4 

21. 6 


Mean.. - 

-12. 0 —7. 5 —0. 1 

8. 6 15. 7 

22. 0 



July. Aug. 

Sept. 

Oct. Nov. 

Dec. 

Year. 

1862... 

25.n 24.°2 

17.^7 

lO.'^O 4.®5 

—S.^4. 

8.^75 

1872... 

25. 7 24. 0 

19. 4 

10.6 1.8 

—5, 5 

8, 12 

Mean.. 

25. 4 24. 1 

18. *5 

10. 3 3. 1 

—7. 0 

8. 43 

Hence 

follows the Monthly Kango of the Temperature 

; 

84 Jan. 

Feb. 

Mar. 

Apr, May. 

June. 

+ 20.°4 

+ 15.°9 + 

8.^5 

—0.^2 —7, 


-^13,% 

July. 

Aug. 

Sept, 

Oct. Nov. 

Dec. 

— 17.''0 

— 15.°7 - 

-10.°1 

—1.^9 + 5. 

^3 

+ 15.*4 


PEKINQ. 

MEAN MONTHLY TEMPERATURE. 

(Cf. my treatise “ Ueber das Climat Pekings,” page 25.) 


85 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1841... 

—6.^4 

—2.^9 

2.'^5 

13.^5 

19.°8 

21.''5 

1842... 

—4. 1 

— 1. 6 

6. 7 

15. 3 

19. 8 

23. 8 

1843... 

—3. 7 

1. 2 

5. 3 

15. 2 

19. 0 

22. 7 

1844... 

—3. 4 

0. 3 

7. 1 

13. 4 

19. 0 

23. 1 

1845... 

—2. 9 

— 0. 9 

6. 4 

14. 1 

21. 7 

26. 2 

1846... 

—4. 0 

1. 2 

6. 0 

13. 4 

18. 2 

24. 9 

1847... 

—2. 3 

— 0. 9 

5. 1 

16. 0 

20. 3 

23. 5 

1848... 

—6. 1 

—0. 1 

6. 2 

13. 9 

21. 2 

23. 9 

1849... 

—2. 3 

2. 0 

7. 0 

11. 9 

18. 7 

24. 4 

1850... 

—4. 1 

— 1. 0 

6. 9 

10. 9 

20. 2 

22. 9 

1851... 

—3. 4 

— 1. 2 

2. 2 

11. 8 

18. 8 

25. 9 

1852... 

—5. 0 

--5. 4 

2. 8 

12. 9 

19. 9 

24. 8 

1853... 

—5. 0 

—3. 3 

4. 5 

12. 0 

19. 4 

24. 8 

1854... 

—4. 3 

—6. 2 

6. 0 

14. 4 

21. 7 

24. 7 

1855... 

—5. 1 

-*1. 3 

5. 7 

16. 9 

20. 7 

24. 5 

1860... 

—5. 9 

^1. 9 

1. 3 

18. 3 

17. 5 

24. 3 

1861... 

—8. 1 

—4. 4 

5. 5 

15. 3 

18. 2 

25. 7 

1869... 

—3. 1 

—0. 9 

4. 6 

12. 5 

21. 7 

24. 6 

1870... 

—5. 0 

— 1. 9 

5. 2 

12. 8 

21. 2 

24. 3 

1871... 

>-5. 0 

—2. 6 

6. 6 

13. 7 

20. 4 

24. 7 

1872... 

—6. 2 

—2. 0 

4. 1 

12. 7 

20. 1 

24. 0 

1873... 

— 5. 5 

— 0. 8 

4. 0 

15. 1 

21. 0 

24. 9 

1874... 

—4. 5 

0. 1 

4. 7 

16. 0 

18. 2 

24. 7 

Mean, . 

—4. 58 

—1.42 

5. 06 

13. 78 

19. 86 

24. 30 
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PEKING . — ContinuetL 



July. 

Aug. 

Sept. 

Oct. 

Nov. Dec. 

Year. 

1841... 

25.°2 

23."5 

18.^7 

ll.°7 

307 ._3.°9 

10.°41 

1842... 

24. 0 

23. 8 

19. 9 

11. 0 

3. 0 —0. 5 

11. 86 

1843... 

25. 0 

24. 8 

19. 9 

10. 8 

3. 8 —0. 3 

11. 97 

1844... 

24. 8 

25. 4 

19. 6 

13. 7 

6. 8 —2. 9 

12. 08 

1845... 

25. 7 

23. 8 

19. 9 

12. 3 

4. 6 -^0. 3 

12. 05 

1840... 

27. 0 

25. 7 

21. 4 

13. 1 

3. 5 ~-0. 5 

12. 57 

18-17... 

27. 4 

24. 7 

20. 1 

12. 0 

7. 2 —2. 0 

12. 71 

1848... 

20. 9 

24. 1 

20. 0 

12. 0 

4. 3 0. 4 

12. 27 

1849... 

24. 8 

25. 4 

20. 3 

11. 5 

4. 4 4 

12. 16 

1850... 

25. 5 

23. 2 

19. 9 

12. 4 

0. 8 ^3. 1 

11. 21 

1851... 

25. 9 

23. 9 

18. 0 

11. 5 

2. 3 ~3. 6 

11. 06 

1852... 

20. 8 

24. 0 

19. 2 

14. 0 

3. 1 ^1. 9 

11. 27 

1853... 

27. 8 

25. 5 

21. 5 

10. 7 

4. 0 ^3. 2 

11. 56 

1854... 

28. 0 

25. 1 

20. 4 

12. 9 

5. 2 ~2. 5 

12. 12 

1855... 

20. 5 

24. 5 

20. 0 

12. 9 

3. 7 —0. 5 

12. 37 

1800... 

24. 7 

25. 2 

22. 4 

11. 2 

1. 5 —3. 5 

10. 84 

1801... 

27. 3 

24. 8 

18. 5 

12. 9 

4. 6 —4. 6 

11. 31 

1809... 

20. 9 

25. 4 

20. 3 

14. 5 

3. 8 —3. 1 

12. 42 

1870... 

20. 1 

24. 8 

21. 1 

13. 4 

2. 9 —3. 5 

11. 78 

1871... 

20. 0 

24. 0 

19. 1 

13. 7 

2. 8 --3. 6 

11. 70 

1872... 

, 20. 7 

24. 5 

20. 0 

12. 0 

3.2 —1.3 

11. 53 

1873... 

25. 8 

23. 5 

20. 1 

12. 5 

4. 8 —0. 8 

12. 05 

1874... 

25. 0 

25. 3 

20. 7 

12. 4 

3. 4 —2. 2 

11. 98 

Mean . 

. 20. 08 

24. 59 20. 07 

12, 50 

3. 82 —2. 38 11. 81 


TIENTSIN. 

Observations made under the superintendence of A. D. Start- 
seff, Esq., by J. W. Bartascheif, Esq.; daily at 8a.m., 1 p.m. 
and 9 p.m. 

Instruments and instructions from the I. Russian observatory 
at Peking. 

Monthly means, reduced to 24 hourly means by the help 
of table (o). 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


0 

0 

CO 

1 

— 0.°4 

5.^0 

12.^2 

19.M 

23.^9 


J uly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

27. ■•7 

2o.- G 

22.1 

14.7 

4.1 

l.°0 

12°G 


1872 ... 
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Continued, 


Since 

at Pekin ; 

g the deviations 

of the year 

1872 from the 

mean of 23 years observations, are: 



Jan. 

Feb. 

Mar. 

Apr. 

Mav. 

June. 

+ 1.-6 

+ 0."6 

+ 1.*0 

+ 1.°1 

~o!"2 

+ 0.°3 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. Year. 

— 0.°6 

+ 0.°1 


+ 0.M 

+ 0.°6 

—1.7 +0.°8 

The true monthly 

means, reduced to 24 hourly and many-year- 

Iv observations at Tientsin 

, ^ill be : 



Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 87 

— 2.°3 

0.°2 

6."0 

13."3 

19. °2 

24.'^2 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. Y^ear. 

27.°1 

25.°7 

22.°2 

14."6 

4.7 

— 0.°1 12."9 


TAKU. 

Observations made at the Ch. I. M. Custom House by 
Messrs. Hancock, Morehead and Trannack. 


Instruments and instruction from the I. Eussian Observatory 


at Peking. 

88 1873. 

MEAN TEMPERATURES. 

7 a.m. 1 p.m. 

9. p.m. 

Mean. 

January 

—G.^O 

—3.7 

—5.^5 

— 5."0 

February 

—5. 0 

2. 1 

—2. 7 

—1. 9 

March 

0. 2 

7. 0 

2. 7 

3. 3 

April 

10. 7 

16. 7 

12. 0 

13. 1 

May 

18. 7 

23. 9 

18. 6 

20. 4 

June 

23. 6 

27. 7 

21. 9 

24. 4 

July 

2G. 2 

28. 7 

25. 2 

26. 8 

August 

24. 2 

28. 1 

24. 4 

25. 6 

September 

18. 9 

23. G 

19. 9 

20. 8 

October 

10. 9 

15. 6 

12. 0 

12. 8 

November 

1. 7 

8. 7 

4. 0 

4. 8 

December 

—3. 2 

2. 4 

—1. 6 

—0. 8 

Mean 

10. 1 

15. 1 

10. 9 

12. 0 

89 1874. 

7 a.m. 

1 p.m. 

9 p.m. 

Mean. 

January 

— 8.°4 

—1.7 

—5.7 

—5.7 

February 

—4. 9 

3. 1 

—1. 5 

—1. 1 

March 

0. 2 

8. 2 

3. 6 

4. 0 

April 

11. 4 

17. 9 

12. 2 

13. 8 

May 

16. 9 

20. 5 

IG. 7 

18. 0 

June 

23. 1 

27. 5 

22. 5 

24. 4 
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MEAN TEMPERATURE. 


1874. 

7 a.m. 

1 p.m. 

9 p.m. 

Mean. 

July 

24.°9 

28.‘’5 

24.°4 

25.°9 

August 

24. 7 

28. 5 

25. 2 

26. 1 

September 

18. 1 

26. 0 

20. 6 

21. 2 

October 

9. 6 

16. 0 

11. 9 

12. 5 

November 

... —0. 6 

7. 1 

2. 6 

3. 1 

December....*. 

... —3. 7 

1. 1 

—2. 0 

—1. 5 

Mean 

9.3 

15. 2 

10. 9 

11. 8 

90 1875. 

7 a.m. 

1 p.m. 

9 p.m. 

Mean. 

January 

... — 8.^2 

— 0.°2 

— 4."9 

— 4.°4 

February 

.... —6. 1 

0. 9 

—2. 9 

—2.7 

March 

2.7 

8. 6 

4. 7 

5. 3 

April 

8. 4 

14. 5 

9. 9 

10. 9 

May 

18.4 

23. 0 

18. 0 

19. 8 

June 

25. 7 

27. 4 

23. 1 

25. 4 

July 

26.4 

28. 2 

25. 6 

26. 7 

August 

28. 2 

30. 9 

27. 0 

28. 7 

September 

17.9 

23. 0 

20. 0 

20. 3 

October 

9. 2 

15. 7 

12. 4 

12. 4 

November 

1. 0 

7. 0 

4. 0 

4. 0 

December 

.... —5.9 

—2. 0 

—3. 2 

—3. 7 

Mean 

9. 8 

14. 7 

11. 1 

11. 9 

Therefore the means 

of the three years 1873 

—1875, 

will be: 


91 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


7 a.m.. 

.. — 7.°5 

— 5.°3 

l.°0 

10.°2 

18.^0 

24.°1 


1 p.m.. 

.. —1. 6 

2. 0 

7. 9 

16. 4 

22. 5 

27. 5 


9 p.m.. 

.. —5. 4 

—2. 4 

3. 7 

11. 4 

17. 8 

22. 5 


Mean . 

.. —4. 8 

—1. 9 

4. 2 

12. 7 

19. 4 

24. 7 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

7 a.m.. 

.. 25.°8 

25."7 

18.^3 

9."9 

. 0.°7 

— 4.°3 

9.°7 

1 p.m.. 

.. 28. 5 

29. 2 

23. 9 

15. 8 

7. 6 

0. 5 

15. 0 

9 p.m.. 

.. 25. 1 

25. 5 

20. 2 

12. 1 

3. 5 

—2. 3 

11. 0 

Mean . 

.. 26. 5 

26. 8 

20. 8 

12. 6 

3. 9 

—2. 0 

11.9 

Further follows from (88), (89) and (90) and the table (3), that 
the 24 hourly monthly means of the temperature at Taku are ; 

92 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


1873... 

— 5.°0 

— 1.°9 

3.°3 

12.°9 

20.*1 

24.°0 


1874... 

—5. 1 

— 1. 1 

4. 0 

13. 6 

17. 7 

24. 0 


1875... 

—4. 4 

—2. 7 

5. 3 

10. 7 

19. 5 

25. 0 


Mean. . 

, —4. 8 

— 1. 9 

4.2 

12. 4 

19. 1 

24. 3 
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TAKU. — Continued, 


July. 

Aug. 

Sept. 

Oct, 

Nov. Dec. 

Year. 

1873... 26.°5 

25M 

20.°6 

12.7 

4.7 — O.^’O 

11. °8 

1874... 25. 6 

25, 9 

21. 0 

12, 4 

3. 0 —1. 6 

11. 6 

1875... 26. 4 

28. 5 

20. 1 

12. 3 

3. 9 —3. 8 

11. 7 

Mean.. 26. 2 

26. 6 

20. 6 

12. 5 

8. 9 ^2. 1 

11. 75 

At Peking have been observed the following monthly 24 hourly 

means : 






93 Jan, 

Feb. 

Mar. 

Apr. 

May. J'une. 


1873... —5.% 

— O.^’S 

4.°G 

15.7 

21.°0 2’4.°9 


1874... —4. 5 

0. 1 

4. 7 

16. 0 

18. 2 24. 7 


1875... —4. 3 

—2, 2 

6. 0 

11. 9 

21. B 25. 3 


Mean,. — 4. 8 

—1. 0 

4, 9 

14. 3 

20. 2 25. 0 


July. 

Aug. 

Sept. 

Oct. 

Nov. Dec. 

Year. 

1873... 25 .°8 

23.''5 

20.°1 

12.°5 

— 0.°8 

12.°05 

1874... 25. 0 

25. 3 

20. 7 

12. 4 

3. 4 —2. 2 

11. 98 

1875... 24. 9 

26. 8 

18. 9 

11, 7 

2. 7 —3. 1 

11. 66 

Mean.. 25. 2 

25. 2 

19. 9 

12. 2 

3. 6 —2. 0 

11. 90 

Comparing (93) with table (85), we assume for elimination 

of the temporal disturbances, 

contained in (92), the 

reduc- 

tions : 






94 Jan. 

Feb. 

Mar. 

Apr. 

May. June. 


+ 0.‘^2 

-o.-j 

+ 0.°2 

— 0.°5 

— 0.°3 —0.7 


July. 

Aug. 

Sept. 

Oct. 

Nov. Deo. 

Year. 

+ 0.“9 - 

-0.‘’6 

+ 0.“2 

+ 0.^3 

+ 0.°2 —0.7 

—0.7 

and finally the true monthly 

means 

of the Temperature, re- 

duced to many-yearly and 24 hourly observations at Taku : 

95 Jan. 

Feb. 

Mar. 

Apr. 

May, June. 


—4.^6 - 

-2.°3 

4.°4 

11. ^^9 

23."6 


July. 

Aug. 

Sept. 

Oct. 

Nov. Dec. 

Year. 

27.°1 

26.°0 

20."8 

12.°8 

4.7 — 2.°5 

11.7 



CHEFOO. 




Observations made in the I. M* Custom-House, daily at 10 
a.m., 4 p.m. and midnight, and daily Maximum and Minimum, 
Means of 10 a.m., 4 p.m,, midnight, Maximum and Mini- 
mum, reduced to 24 hourly means by the help of the hourly 
observations at Peking and at Shanghai : 


96 Jan. Feb, Mar. Apr. May. June. 

1871 — 2."2 

July, Aug. Sept. Oct. Nov. Dec. 
1871..... 26.°8 25.^^? 22.°2 17.°0 6.^1 l."7 
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The reductions of this observations to respectively 23 yearly 
and 12 yearly means by the help of the observations, made at 
Peking, (85), and Shanghai, (102), are: 


97 Jan. Feb. Mar. Apr. May. June. 

Peking + 1.^6 

Shanghai +0.2 

Mean +0,9 

July. Aug. Sept. Oct. Nov. Dec. 

Peking +0.^1 O.^^O +1.^0 — 1.'^2 + 1.°0 +1.^2 

Shanghai —0.9 —1.5 —2.8 —1.8 —0.5 +2.7 

Mean —0.4 —0.7 —0.9 —1.5 +0.2 +2.0 

Adding (96) to (97), will have the corrected 24 hourly, 
many-yearly means ; 

98 Jan, Feb. Mar. Apr. May. June. 

— 1."3 

July. Aug. Sept. Oct. Nov. Dec. 
26."4 25.^0 21 .°3 15.^5 G.'^S 3.^7 


In order to calculate the mean annual temperature at the 
Chefoo by means of table (98), I take the mean of the two 


» series (85) and (305) : 

99 Jan. Feb. Mar. Apr. May. June. 

—0.^6 l.°5 6.°7 13 .^ 4 : 19.°2 23.'’5 

July. Aug. Sept. Oct. Nov. Dec. Year. 

27.'=^! 25.^8 21.^5 14.^9 7.'’2 1.^7 13.^5 

Therefore, the Monthly Eange will be : 

100 Jan. Feb. Mar. Apr. May. June. 

+ 14.^1 +12.'^0 +6.°8 +0."1 —5.^7 — lO.'^O 

July. Aug. Sept. Oct. Nov. Dec. 

— 13.'^6 —12.^3 — 8."0 — 1.°4 +6.^3 +11.^8 

By addition of (100) and (98), we receive the following 

quantities for the annual mean temperature at Chefoo : 

101 January 12. '’S 

July 12. 8 

August 12. 7 

September 13. 3 

October 14. i 

November 12. 0 

December 15. 5 

Mean 13. 4 
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SHANGHAI. 

Observations, made 1848 — 1853 on the bank of Woosung 
river, daily 9 a.m. and 3 p.m., (cf. Sitzungsberichte der Mathe- 
matiscb-Naturwissenscbaftliclien Classe der Wiener Akademie 
der Wissenschaften, 36 Band, Jabrgau 1859 page 164) ; 
further, observations made 1866, 1867, 1871, 1872 and 1873, (cf. 
Quarterly Journal of the Meteorological Society, 1874, October, 
page 234), daily observations of the Maximum and Minimum 
at Zi-ka-wei ; lastly observations 8 times daily, 1 a.m., 4 a.m., 
7 a.m,, 10 a.m., 1 p.m., 4 p.m., 7 p.m., and 10 p.m., also at 
Zi-ka-wei. The 24 hourly means are, calculated by means of 
our tables (4), (8) and (10), and are given in following table : 


102 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


1848... 

3.°6 

3.M 

7.'^9 

12.M 

19.°0 

21. °7 


1849... 

4. 9 

7. 8 

9. 6 

12. 5 

17. 0 

21. 8 


1850... 

2. 4 

3. 6 

7. 6 

13. 1 

19. 6 

22. 8 


1851... 

4. 4 

4. 3 

7. 6 

10. 5 

16. 2 

22. 2 


1852... 

4. 5 

4. 0 

6. 8 

12. 1 

18. 8 

24. 6 


1853... 

4. 4 

3. 5 

8. 8 

12. 4 

18. 0 

21. 6 


1866... 

3. 8 

4. 9 

8. 2 

11. 2 

18. 6 

22. 4 


1867... 

2. 9 

4. 7 

9. 9 

13. 8 

18. 5 

24. 0 


1871... 

3. 6 

4. 8 

9. 3 

13. 9 

19. 8 

25. 0 


1872... 

3. 3 

2. 9 

9. 4 

15, 4 

19. 5 

21. 8 


1873... 

2. 7 

4. 4 

7. 0 

15. 7 

19. 0 

22. 3 


1875... 




13. 0 

19. 8 

22. 4 


1876... 

1. 2 

5. 3 

9. 0 





Mean.. 

3. 5 

4. 4 

8. 4 

13.’ 0 

18. 6 

2^ 7 



July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

Year. 

1848... 

25.^7 

25.^3 

23.^0 

16.°8 

9.°5 

7.°4 

14.^6 

1849... 

25. 5 

26. 8 

24. 7 

16. 8 

10. 5 

5. 7 

15. 3 

1850... 

27. 1 

27. 5 

20. 8 

17. 4 

10. 5 

4. 8 

14. 8 

1851... 

27. 9 

26. 0 

21. 9 

17. 2 

12. 4 

6. 9 

14. 8 

1852... 

30. 0 

28. 2 

25. 4 

18. 1 

12. 5 

4. 3 

15. 8 

1853... 

29. 0 

26. 8 

23. 5 

16. 8 

10. 7 

5. 1 

15. 0 

1866... 

29. 0 

28. 7 

21. 9 

16. 7 

9. 8 

6. 3 

15. 1 

1867... 

28. 8 

26. 9 

21. 7 

17. 8 

8. 4 

6. 7 

15. 3 

1871... 

29. 0 

28. 5 

25. 8 

19. 1 

11. 2 

3. 0 

16. 1 

1872... 

29. 6 

27. 2 

22. 9 

17. 4 

11. 2 

8. 4 

15. 7 

1873... 

27. 9 

26. 3 

22. 6 

15. 9 

11. 2 

7. 1 

15. 2 

1875... 

28. 1 

26. 3 

22. 2 

17. 1 

10. 3 

2. 9 

14. 8 

1876... 






... 


Mean. , 

28.’ 1 

27 ! 0 

23. 0 

17. 3 

io. 7 

5. 7 

15. 21 
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FU-CHEU-FOO. 

Observations, published by ‘‘ The Chinese Eecorder and Mis- 
sionary Journal, Foochow, Editor, Eev. Justus Doolittle, June 
1870 — December 1870. 

There were noticed during the 8 months, April 1870 — 
December 1870, the daily Maximum and Minimum of the Tem- 
perature and the Temperature at 9 a.m. By the help of our 
table (4), I have calculated the following 24 hourly means : 


103 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

From 9 a.m... 


... 

... 

... 

17.°2 

19.^7 

27.'^0 

if 

Max. & 

Min. . 

. . • 

. . . 

... 

19. 1 

21. 4 

27. 7 


Mean . 


... 



18. 1 

20. 6 

27. 8 




July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

From 9 a.m.. 


27. 7 

27. 6 

25. 2 

22. 6 

17. 0 

13. 4 

>> 

Max. & 

Min. . 

29. 0 

27. 8 

25. 5 

22. 6 

17. 2 

14. 0 


Mean . 


28. 3 

27. 6 

25. 3 

22. 6 

17. 1 

13. 7 


The comparison of (103) and (106) gives; 


104 From April 17.°7 

„ May 17. 1 

,, June 20. 5 

„ July 21. 3 

,, August 21. 4 

,, September 20. 3 

,, October 21. 1 

,, November 20. 9 

,, December 22.0 

Mean 20. 3 


CANTON. 

F. J. F. Meyen, Ueber das Cli- 
Times of observation Noon and 
The 24 hourly means, calculated by the help of 


Observations published in 
ma des Sundlichen China;” 
Midnight, 
table (17), are: 


105 

Jan. 

Feb. 

Mar. 

1829 ... 

12.°1 

11. '^0 

17.'’2 

1830 ... 

12. 8 

16. 8 

17. 9 

1831 ... 

13. 3 

9. 1 

19. 8 

Mean... 

12. 7 

12. 3 

18. 3 


July. 

Aug. 

Sept. 

1829 ... 

27.°8 

27.^5 

26.°4 

1830 ... 

27. 0 

26. 3 

24. 9 

1831 ... 

28. 4 

27. 0 

25. 7 

Mean... 

27. 7 

26.9 

25. 7 


Apr. 

May. 

June. 


20.'’6 

25;M 

28.°9 


20. 6 

24. 0 

27. 8 


22. 0 

23. 1 

27. 3 


21. 1 

24. 1 

28. 0 


Oct. 

Nov. 

Dec. 

Year. 

22.‘^0 

18.^1 

13.^5 

20.^9 

22. 8 

16. 9 

11. 4 

20. 8 

21. 8 

15. 6 

12. 3 

20. 5 

22. 2 

16. 9 

12. 4 

20. 7 
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Therefore the deviations of the annual mean from the month- 
ly means : 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

106 

+ 8.°0 

+ 8.°4 

+ 2.°4 

— 0.°4 

—3.^4 

—7.^3 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


—7.^0 

— 6.'’2 

—5.^0 

— 1.°5 

+ 3."8 

+ 8.°3 


SAIGON. 

Observations published in “Bull. Held, de I’Ass. Sc. de 
France, Sept. 1869, No, 136.” Times of observation 6 a,m., 
10 a.m., 4 p.m. and 10 p.m. The reduction to 24 hourly 
means is made according our table (8). 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


25.'’5 

26.“4 

27.^6 

28.'^8 

28.^3 

27.^3 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

27.°3 

26.'’6 

26."6 

27.°1 

26.'’4 

26."6 

27.'’0 


BANGKOK. 

The following observations, table (108) are calculated by 
Dr. J. Hann and published in “Zeitschrift der Oesterreichischen 
Geseilschaft fiir Meteorologie Band VII pag. 23.” The ob- 
server has been Dr. Campbell. 


108 


Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 


loss- 

-61.. 

. 25.n 

25.'’3 

28.^0 

28.^2 

28>2 

27.^9 




July. 

Aug. 

Sept. 

Oct. 

Nov. 

' Dec. 

Year. 

less- 

-61.. 

. 27."7 

27.“5 

27.'"! 

26.'’8 

25.^4 

24.°3 

26.^8 


PETKOPAULOYSK. 

From the “Sapiski” of the Hydrographical Department, 
calculated by the Physical Central- Observatory at St. Peters- 
burg. 

MONTHLY MEANS OF THE TEMPERATURE. 


109 

Jan. Feb. 

Mar. 

Apr, 

May. 

June. 

1845... 




1846... 

—U.’’5 — 7.'’8 

0 

— 2.°4 

3.^0 

12.^0 

1848... 

—7. 5 

— 1. 1 

1. 6 

4. 9 

10. 9 

1849... 

—6, 1 —9. 8 

—7. 4 

0. 7 

5. 2 

9. 8 

1850... 

—8. 3 —10. 8 

— 0. 8 

1. 1 

5. 3 


1851... 

—7. 8 —13. 7 - 

-10. 8 

—2. 5 

4. 6 


1852... 

—9. 0 

—5. 1 

—2. 8 

2. 8 


1853... 

—4. 5 —9. 6 

— 1. 8 

—4. 2 

3, 0 

7. 7 

Mean .. 

—8. 24 —9. 74 

—4. 67 

— 1. 21 

L 24 10. 10 
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Continued. 


July, 

1845.. 

1846.. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

Mean 


Aug. Sept. 


15.^7 10.®4 

14. 0 10. 1 

15. 3 9. 6 

15. 6 11. 0 


Oct. Nov. 


5.°3 ^0.'’4 
2 . 8 — 2 . 5 
5. 0 —3. 5 
3. 6 -^2. 4 


Dec. 

Year. 

— 4."5 
—6. 6 

2.°24 

—6. 0 
—5. 1 
—9. 1 

2. 4S 


14.°0 
13. 9 
16. 1 


13. 9 

14. 47 


14. 1 11. 7 

14. 94 10. 56 


4. 6 —1. 5 —4. 8 
6. 2 1. 8 —5. 3 2. 50 

4. 58 —1. 42 —5. 91 2. 31 


HAKODATE. 


Observations made 1859 — 1863 by Dr. Albrecht, (see Corres- 
pondance Meteorologique par Kupffer, years 1858, 1861, 1862 
and 1863 and Zeitschrift der Oesterreichischen Gesellschaffc fiir 
Meteorologie, Band V pag. 39) ; the observations for 1859— 
1860 and 1868 — 1870 are printed in “Japan Gazette, 11th 
March, 1871, and Zeitschrift der Oesterreichischen Gesellschaft 
fiir Meteorologie, Band VI pag. 252.” The observations 1859 
— 1863 are calculated by means of the formula + 2 + 2,9 p.m. 

these of 1859 — 1860 and 1868 — 1870 by the formula — 
and corrected according to our tables reap. (14) and (9). 


110 Jan. Feb. 

1859—63 —2.^2 — l.'^e 

1859— CO & 1868—70. —3. 1 —1. 3 

Mean —2. 6 — 1. 5 


Apr. May. June. 

6."9 ll.°3 15.°3 
C. 7 11. 5 14. 8 

6. 8 11. 4 15. 0 


1859—63 

1859—60 & 1868—70. 

Mean 


Mar. 

2.'^0 

1. 4 

1. 7 

July. Aug. Sept. Oct. 
20.n 22. 4 1S°1 ll.°8 

18. 2 20. 4 17. 8 11. 6 
19.1 21.4 18.0 11.7 


No. of 


Nov. 

Dec. Year. Years 

6."0 


Obvd. 

o.n 

9.'’2 5 

4. 9 

0. 2 

8. 6 5 

5. 5 

0. 1 

8. 9 10 


NIIGATA. 

Taken from “ Mittheilungen der Dentschen Gesellschaft fiir 
Natur-und Volker-kunde Ostasiens, Heft 3, September 1878 • 
and Zeitschrift der Ost. Geseli. fur Meteorologie. Band VIll’ 
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Observations, made by A. K. Weber, Esq. ; hours of observa- 
tion not known. 


Mean of the three years — 1870, 1871 and 1872: 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


O.^’O 

0.°1 

4.^4 

ll.n 

le.'^o 

20.°2 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

25.'’3 

26.*6 

22.°6 

17.n 

10."3 

3.°4 

13.^1 


YEDO. 

Observations made by Erwin Knipping, Esq., and published* 
in “ Mittheilungen der Deutschen Gesellschaft fiir Natur 
und Volker kunde Gstasiens. Calculated by the formula 
Vain.-h2p. m.-{-2.9 p.m.^ correctcd by me according to table (14) 

on — 0.^1 Celsius, 


TWENTY-FOUR HOURLY MEANS. 


112 

Jan, 

Feb. 

Mar, 

Apr. 

May. 

June. 


1872... 


... 

... 


... 


1873... 


2."3 

5.^6 

13.°4 

n°Q 

19.°4 


1874... 

8. 0 

4. 1 

7. 0 

12. 0 

ie. 4 

21. 7 


Mean, . 

2. 5 

8. 2 

6. 3 

12. 7 

17. 0 

20. 5 



July. 

Aug. 

Sept. 

Oct. 

Nov; 

Dec. 

Year. 

1872... 




9.°9 

5.‘’4 


1873... 

25.*n 

26>4 

21."6 

15. 3 

8. 4 

5. 4 


1874... 

23. 8 

25. 8 

20. 8 



5 . 4 


Mean,. 

24. 5 

26. 1 

21. 2 

15. 6 

9. 1 


KANAGAWA. 

Observations taken from Zeitschrift der Osterreichisshen 
Gesellschaft fur Mcteorologie Band VI, page 252.” Table 
(113) calculated by Dr. J. Hann, by the help of the daily ob- 
served Maximum and Minimum of the Temperature. 


MEANS OF THE TEMPERATURE, 


113 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


1860... 

3.°6 

4.°2 

7.^5 

13.®6 

17.'’5 

21.^9 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

Year, 

1860... 

25.°8 

27.'’2 

24.^4 

17."5 

lO.'S 

6.^7 

un 
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YOKOHAMA. 

The observations made during 1863 — 1869, by Dr. Hepburn, 
are published in “ Transactions of the Asiatic Society of Japan, 
from 22nd October, 1873, to 15th July, 1874,” and reduced by 
me by means of the table (16). 

The series 1865* is procured by Dr. Mourier, and taken from 
“ Zeitschrift der Oester. Gesellschaft fur Meteorologie, Band 
VII, page 47. 

1870 I have also taken from “ Zeitschrift der Oester. GeseD. 
fur Meteorologie, Band VII, page 36 and corrected by means 
of our table (14). 


114 

Jan, 

Feb. 

Mar. 

Apr, 

May. 

June. 


1863... 

4.n 

4.°6 

9.n 

12.°4 

17.°3 

21.°8 


1864... 

1. 6 

3. 1 

6. 9 

13. 7 

17. 3 

20. 2 


1865... 

3. 8 

6. 5 

7. 6 

14. 3 

18. 1 

21. 3 


1865* . 

4. 3 

6. 7 

7. 8 

14. 3 

18. 2 

21. 3 


1866... 

3. 8 

3. 4 

8. 5 

12. 1 

15. 9 

18. 2 


1867... 

5. 4 

3. 8 

9. 3 

13. 0 

17. 4 

21. 1 


1868... 

5. 3 

4. 8 

7. 1 

13. 7 

18. 2 

20. 4 


1869... 

5. 4 

7. 0 

7. 6 

11. 6 

17. 0 

20. 3 


1870... 

3. 1 

4. 6 

9. 2 

13. 6 

17. 0 

21. 1 


Mean.. 

4. 1 

4. 9 

8. 0 

13. 2 

17. 4 

20. 6 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year- 

1863... 

26.°2 

27.°3 

20.°2 

i5.n 

ll.°3 

5.°2 


1864... 

24. 2 

26. 0 

20. 9 

16. 6 

10. 8 

6. 5 

13. 9 

1865... 

22. 4 

26. 3 

22. 1 

15. 9 

10. 3 

6. 5 

14. 6 

1865*. 

22. 6 

26. 8 

22. 4 

15. 5 

10. 4 

6. 1 

14.7 

1866... 

23. 0 

24. 8 

19. 7 

16. 0 

10. 0 

5. 4 

13. 4 

1867... 

24. 0 

26. 4 

21.. 5 

17. 1 

10. 4 

7. 2 

14.7 

1868... 

24. 5 

23. 6 

21. 0 

15. 3 

11. 5 

6. 8 

14. 3 

1869... 

21. 5 

23. 6 

22. 4 

16. 4 

10. 3 

4. 8 

14. 0 

1870... 

21. 5 

25. 5 

23. 9 

18. 0 

12. 1 

7. 7 

14. 8 

Mean.. 

23. 3 

25. 6 

21. 6 

16. 2 

10. 8 

6. 2 

14.32 


OSAKA. 

Observations made by Dr. Gratana. Cf. Zeitschrift der 
Osterr. Gesellschaft fiir Meteorologie, Band VI, page 251. 


115 1870. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

8 a.m 

l."9 

4.°2 

7.°5 

13.^2 

16.®6 

22.°0 

Noon 

7. 9 

9. 9 

13. 5 

17. 3 

20. 5 

24. 2 

10 p.m 

2. 6 

4. 9 

8. 0 

12. 3 

16. 2 

25. 1 

Mean correct. 

4. 1 

6. 5 

9. 6 

13. 9 

17. 5 

22. 7 
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OSAKA. — Continued, 

July. Aug. Sept. Oct. Nov. Dec. Year. 

8 a.m 25.°2 26.=’8 23.^2 17."8 5.°1 

« Noon 28. 8 28. 6 27. 6 22. 9 17. 9 12. 3 

10 p.m 24. 8 26. G 22. 7 17. 3 12. 1 6. 5 

Meancorrect.26. 0 27. 2 24. 4 19. 1 13. 6 7. 9 IG.^O 


DECIMA. 

Observations taken from ‘‘ Meteorologische Waaruemingen 
in Nederland en zijne Berittingen 1856, page 284. Tlie monthly 
means, calculated by Buy Ballot, I have corrected by — 0. 10 
C., according to table (9). 


116 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


1845... 7."89 

7.^81 

10.^51 

15.°02 

19.'’25 

22.^90 


1846... 4. 31 

6. 24 

8. 00 

15. 59 

16. 86 

21. 72 


1847... 6. 46 

6. 19 

9. 28 

16. 11 

19. 30 

21. 76 


1848... 5. 77 

6. 51 

9. 64 

15. 40 

20. 77 

22. 10 


1849... 5. 98 

10. 28 

11. 19 

14. 62 

18. 87 

21. 70 


1850... 5. 30 

... 

... 


• • • 

... 


1851... 6. 26 

5. 68 

9. 75 

13. 84 

18. 19 

19. 84 


1852... 5.00 

4. 18 

8. 01 

12. 78 

18. 18 

22. 44 


1863 



... 

■ • • 

... 


1854... 6. 81 

6. 23 

9 ! 34 

12. 68 

17. 95 

21. 32 


1855... 8. 33 

4. 52 

9. 44 

15. 10 

18. 39 

22. 10 


Mean.. 6. 61 

6. 40 

9. 46 

14. 57 

18. 64 

21. 76 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1845...27.°27 

27.^28 

22.'^98 

17.°80 

11.^32 

• • • 

• • • 

1846. ..25. 42 

28. 47 

25. 82 

19. 65 

12. 19 

5.'’93 

15.^85 

1847. ..26. 64 

29. 83 

24. 60 

18. 23 

14. 88 

9. 17 

16. 87 

1848.. .27. 18 

27. 70 

24. 27 

19. 68 

11. 81 

8. 98 

16. 61 

1849. ..24. 69 

27. 65 

25. 67 

18. 33 

11. 16 

9. 35 

16. 62 

1860. ..25. 88 

26. 02 

23. 68 

18. 67 

12. 76 

7. 79 


1851. ..26. 04 

26. 96 

23. 02 

17. 51 

15. 12 

7. 55 

15. 81 

1852. ..27. 44 

27. 24 

24. 19 

... 


6. 78 

* • • 

1853 



16. 42 

13. 04 


• « • 

1854.. .25. 38 

26* 72 

23. *81 

16. 70 

11. 73 

6. *84 

15. 33 

1855. ..26. 20 

25. 12 

23. 93 


• * • 

6. 12 

... 

Mean. .26. 21 

27. 30 

24. 15 

18. 11 

12 . 61 

7. 61 

16, 04 
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NAFA. 

Taken from ‘‘ Zeitscbrift der Oester. Gesellscbaft fur Mete* 
nrologie, Band YII, page 46”; observations made by Pater 
Puret during the period December 1856 — September 1858, and 
published in Comptes rendus LXVIII.” Hours — 6 a.m., 
1 p.m. and 10 p.m. The reduction of 

24 hourly means, I have made by the help of table (15) 
Decima. 


117 Jan. 

Feb. 

Mar. 

Apr, 

May. 

June. 


16.^3 

15. °9 

18."1 

20.^6 

24.°4 

26.‘’5 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

28."8 

27.‘’9 

27.°3 

25.°8 

21.^3 

18.°5 

22.'’6 


KELUXG. 

Observations made at the I. M. Custom-House, by N. N. 
Titusbkin, Esq. Instruments partly from the I. Kussian 
Observatory at Peking, partly from the Customs ; instructioii 
from the I. E. Observatory at Peking. 


118 

7 a.m. 

1 p.m. 

8 p.m. 

Mean. 

Jan. 1874 

... 

14.^9 

U.^3 

14."2 

„ 75 

... 14. 2 

15. 2 

14. 6 

14. 7 

Feb. 1874 

... 14. 3 

15. 6 

14. 9 

14. 9 

,, 75 

... 14. 0 

15. 8 

14. 4 

14. 7 

Mar. 1874 

... 15. 3 

16. 6 

15. 8 

15. 9 

„ 75 

... 16. 3 

18, 7 

17. 2 

17. 4 

Apr. 1874 

... 18. 0 

20. 5 

18. 9 

19. 1 

„ 75 

... 18. 1 

20. 8 

18. 9 

19. 3 

May 1874 

22. 8 

25. 0 

23. 5 

23. 8 

,, 75 

... 22. 8 

25. 1 

23. 1 

23. 7 

June 1874 

... 26. 5 

29. 6 

27. 3 

27. 8 

„ 75 

... 26. 2 

29. 9 

27. 0 

27. 7 

July 1874 

... 26. 9 

80. 2 

27. 8 

28. 3 

„ 75 

... 27. 4 

81. 3 

27. 9 

28. 9 

Aug. 1874 

... 26. 5 

29. 9 

27. 4 

27. 9 

Sept. 1874 

... 26. 1 

29. 4 

27. 2 

27. 6 

„ 73 

... 25. 3 

27. 2 

25. 5 

26. 0 

Oct. 1874 

... 23. 1 

25. 0 

23. 5 

23. 9 

„ 73 

... 22. 1 

28. 9 

22. 5 

22. 8 

Nov. 1874 

... 17. 7 

19. 6 

18. 4 

18. 6 

„ 73 

... 18. 9 

20. 7 

19. 6 

19. 7 

Uec. 1874 

... 16. 3 

18. 8 

17. 1 

17. 4 

„ 73 

... 15. 4 

18. 9 

16. 7 

17. 0 
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Mean from all observations during 23 months, September 
1873— July 1875. 


119 Jan. Feb. Mar, Apr. May. June. 

7 a.m 18.°8 14."1 15.°8 18.^0 22.^8 26.*3 

Ip.m 15.1 15.7 17.7 20.7 25.0 29.8 

9 p.m 14. 4 14. 7 16. 5 18. 9 23. 3 27. 1 

Mean 14. 4 14. 8 16. 7 19. 2 23. 7 27. 7 

July. Aug. Sept. Oct. Nov. Dec. -Tear* 

7 a.m 27.^1 26.°5 25.'’7 22.°6 18.^3 15.^8 20.^6 

1 p.m 30. 7 29. 9 28. 3 24. 5 20. 1 18. 9 23. 0 

9 p.m 27. 8 27. 4 26. 3 23. 0 19. 0 16. 9 21. 3 

Mean 28. 5 27. 9 26. 8 23. 4 19. 1 17. 2 21, 6 


By the help of our table (21) (Decima and Hongkong), we 
find the following mean monthly and annual temperatures, 
reduced to 24 hourly observations : 


Jan. 

Feb. 

Mar, 

Apr. 

May. 

June. 


14.°2 

14.®6 

16.°4 

18.°9 

23.°4 

27."4 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

28.°2 

27.°6 

26,°5 

23.°2 

18.°9 

17.^0 

21."4 


VICTORIA, — (Hongkong.) 

Observations are made at three places (6 — 40 metres above 
the Sea-level), within the town of Victoria: 1.) By the Royal 
Engineers 1853 — 1859, 2) by the Officers of the Government 
Hospital 1867 — 1872 with interruptions ; and 3) by the Officers 
of the Harbour, Pray a West. 

These observations Dr. J. Hann has calculated and publish- 
ed in ‘‘ Zeitschrift der Oesterreichischen Gesellschaft fiir Me- 
teorologie pag. 72 and pag. 219 T. VIII. 

The results are contained in the following table : 

MONTHLY AND ANNUAL MEANS OF THE TEMPERATURE. 

121 Jan. Feb. Mar. Apr. May. June. 

Victoria Royal Engineerg .. 15 15.°3 18 .n 21.°7 25.'’8 27.°2 

Victoria Hospital 15.2 16.1 18.2 22.8 25.9 28.3 

Victoria Praya West 15.7 11.6 18. 4 23. 8 2G. 4 28. 7 

Mean 


15. 3 15. 3 18. 2 23. 8 26. 0 28. 1 
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VICTOEIA,— 

July. Aug. Sept. Oct. Nov. Dec. Tear. 
Victoria Royal Engineers .. 28.^2 27.'^^ 27.°2 24.°2 20,^6 17."4 22.°4 

Victoria Hospital 28. 7 28. 2 26, 4 24. 6 19. 4 15. 7 22. 5 

Victoria Praya West 29. 2 28. 6 26. 6 23. 9 19. 6 15. 8 22. 6 

Mean 28. 7 28. 6 26. 7 24. 2 19. 9 16. 3 22. 5 

Further Dr. Hann has also reduced observations made at 
Victoria Peak during years, 1870 — 1872. 

122 Jan. Feb. Mar. Apr. May. June, 

Victoria Peak, Block House. 12.°7 ll."8 15."2 19."6 22.^5 23.'’9 

July. Aug. Sept. Oct. Nov. Dec. Year. 

Victoria Peak, Block House. 24."0 24.^^! 23.°3 21.°2 16,^3 13.°4 19.°0 

MACAO. 

Observations made by Beale 1827 — 1830, daily at 6 a.m. and 
7 p.m., and by Blettermann 1841 at 7 a.m. and 2| p.m., taken 
from “ Meyen, Bemerkungen uber die Klimatischen Vcrheilt- 
misse des sudlichen Chinas, 1835.” I have the Data of Meyen 
by means of tables (19) and (20) reduced to 24 hourly mean 
temperatures and in (123) inscribed. 


123 

Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 


1827 ... 



18.°2 

23."6 

25."3 

27.'’6 


1828 ... 

16."4 

13.^1 

17. 8 

19. 8 

26. 2 

27. 6 


1729 ... 


12. 1 

IG. 4 

20. 7 

25. 0 

27. 9 


1830... 



18. 7 

21. 7 

25. 1 

27. 8 


1831 ... 

17. 0 

14. 6 

19. 1 

22. 6 

24, 2 

27. 6 


Mean... 

16. 7 

13, 3 

17. 9 

21. 7 

25. 2 

27. 7 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1827 ... 

28.°5 

27.^7 

27."5 

25.°5 

2o.n 

18.^0 

... 

1828 ... 

28. 0 

28. 4 

27. 7 

22. 9 

19. 4 

17. 8 

22."1 

1829 ... 

27. 7 

28. 2 

27. 4 

23. 9 

17. 9 

14. 4 

... 

1830 ... 

27. 0 

27. 8 

26. 6 

25. 3 

21. 1 

14. 2 


1831 ... 

29. 3 

27. 8 

27. 3 

24. 0 

18. 6 

17. 0 

22. 4 

Mean... 

28, 1 

28, 0 

27. 3 

24. 3 

19. 4 

16. 8 

22. 2 
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PEKING. 

DAILY MEANS OF THE TEMPERATURE. 


Calculated from Observations during 33 years, 1841 — 1874, 


124 

at 7 a.m. 

,, 1 p.m., 

and 9 p.: 

m. daily. 



Date. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

. — 4.°4 

^3°4 

l.°6 

8.°8 

17.°2 

22.^1 

2 

. —4. 7 

—3. 2 

1. 7 

8. 8 

17. 2 

22. 9 

3 

. —4. 4 

--3. 4 

2. 1 

9. 3 

17. 4 

23. 1 

4 

. —3. 7 

--3. 4 

1. 7 

10. 5 

18, 2 

23. 5 

5 

. —4. 5 

—3. 1 

1. 5 

10. 8 

17. 3 

23. 7 

6 

. —4. 9 

~2. 2 

1. a 

10. 5 

17. 3 

23. 1 

7 

. —4. 5 

-^2. 6 

2. 9 

10. 9 

17. 7 

23. 7 

8 

- ^4. 4 

—3. 0 

3. 4 

11. 8 

18. 1 

24. 6 

9 

. — 4 :. 9 

-^3. 5 

3. 9 

11. 8 

19. 1 

25. 0 

10 

. —5. 2 

—3. 0 

3. 9 

12. 4 

19. 2 

24. 3 

11 

. —4. 5 

— 1. 5 

3. 6 

12. 9 

19. 2 

23. 4 

12 

. —4. 1 

—2. 0 

3. 8 

13. 1 

18. 6 

23. 9 

13 

. —4. 8 

—1. 4 

4. 4 

13. 4 

19. 3 

24. 7 

14 

. —5. 6 

— 1. 7 

4. 4 

13. 4 

19. 9 

24. 8 

15 

. —5. 2 

-~1. 6 

4. 3 

13. 7 

20. 2 

24. 1 

16 

. —5. 2 

— 1. 7 

4. 7 

14. 4 

19. 9 

24. 4 

17 

. —5. 2 

—1. 7 

5. 2 

15, 1 

20. 2 

24. 7 

18 

. —4. 8 

-.1. 2 

5. 3 

15. 7 

20. 4 

25. 0 

19 

. —4. 5 

--0. 9 

5. 7 

15. 6 

21. 3 

24. 9 

20 

. —4. 8 

— 0. 3 

6. 1 

15. 7 

21. 4 

25, 2 

21 

. — 5 . 0 

0. 0 

6. 4 

15. 6 

20. 8 

25. 4 

22 

. —4. 7 

0. 3 

6.7 

16. 0 

20. 6 

25. 3 

23 

. —4. 0 

0. 3 

6. 5 

16. 7 

21. 4 

24. 6 

24 

. —3. 8 

0. 4 

7. 2 

15. 8 

21. 5 

24, 0 

25 

. —4. 0 

0. 3 

8. 1 

15. 6 

21. 1 

21. 5 

26 

. —4. 5 

1. 0 

8. 0 

16. 7 

21. 5 

25. 4 

27 

. —4. 5 

1. 1 

7. 6 

17. 1 

21. 3 

25. 0 

28 

. —3. 9 

1. 0 

7. 2 

16. 9 

21. 6 

24. 6 

29 

. —4. 5 

. . . 

8. 3 

17. 2 

21. 9 

25. 1 

30 

. —4. 7 

. . « 

8. 6 

17. 5 

22. 6 

25. 1 

31 

. —4. 2 

» . • 

9. 5 


23.0 

• « • 
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PEKING. — Continued, 

DAILY MEANS OF THE TEMPERATURE. 


Calculated from Observations during 33 years, 1841 — 1874, 


124 

at 7 a.m., 1 p.m. 

and 9 p. 

m. daily. 



Date. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

. 25.°0 

26.°3 

23.°5 

16.°4 

8.°7 

— 0.°1- 

2 

.. 25. 5 

25. 8 

23. 7 

16. 1 

8. 5 

—0. 4 

3 

.. 25. 4 

26. 1 

23. 3 

16. 0 

8. 0 

—0. 6 

4 

.. 25. 4 

25. 3 

22. 6 

15. 4 

7. 4 

—0. 7 

5 

.. 25. 1 

25. 3 

22. 6 

15. 4 

7. 0 

—0. 3 

6 

,. 25. 2 

25. 3 

22. 2 

15. 0 

6. 4 

0. 0 

7 

.. 25. 4 

24. 8 

00 

15. 2 

6. 6 

—0. 6 

8 

.. 26. 1 

25. 3 

21. 7 

15. 3 

5. 9 

—1. 3 

9 

26. 1 

25. 1 

21. 5 

14. 2 

4. 9 

—1. 4 

10 

26. 4 

25. 2 

20. 6 

14. 2 

4. 9 

—1. 4 

11 

25. 8 

25. 8 

20. 8 

14. 2 

5. 8 

—2. 1 

12 

. 26. 2 

25. 4 

20. 4 

13. 8 

5. 1 

—2. 4 

13 

26. 0 

25. 3 

19. 4 

13. 4 

4. 2 

—2. 0 

14 

25. 9 

25. 1 

19. 5 

13. 8 

4. 1 

—1. 9 

15 

. 26. 5 

24. 6 

19. 3 

14. 2 

3. 6 

-~2. 4 

16 

. 25. 7 

24. 8 

19. 8 

13. 9 

3. 5 

—2. 3 

17 

. 25. 8 

24. 5 

19. 4 

12. 6 

3. 6 

—3. 3 

18 

. 26. 2 

24. 8 

18. 9 

12. 0 

3. 1 

—3, 4 

19 

. 26. 4 

24. 9 

19. 0 

11. 3 

2. 6 

—3. 3 

20 

. 26. 6 

24. 3 

19. 4 

10. 6 

3. 1 

—2. 7 

21 

. 26. 8 

24. 0 

18. 9 

10. 6 

2. 8 

—2. 6 

22 

. 26. 8 

23. 9 

19. 0 

10. 5 

1. 9 

^2. 8 

23 

. 26. 5 

23. 2 

18. 7 

9. 5 

1. 2 

—2. 7 

24 

. 26. 1 

23. 1 

18. 6 

10. 0 

0. 3 

—2. 9 

25 

. 25. 8 

23. 4 

18. 0 

10. 0 -- 

-0. 1 

—2. 8 

26 

. 26. 3 

23. 4 

18. 2 

10. 1 

0. 1 

—4. 1 

27 

. 26. 8 

23. 2 

17. 9 

9. 8 

1. 1 

—4. 0 

28 

. 26. 6 

23. 3 

17. 7 

8. 8 

0. 1 

-4. 9 

29 

. 26. 3 

23. 5 

17. 2 

7. 9 

0. 0 

—6. 6 

30 

. 26. 7 

23. 1 

16. 5 

8. 2 - 

-0. 9 

—5. 0 

31 

. 26. 7 

23. 4 

« . . 

8. 4 

... 

—5. 3 
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I^IOXTHLY AND ANNUAL MEANS OF THE TEMPERATfF^ 


CONTINENT OF EASTERN ASIA. TABLE ( 128 ). 



Long. 

Lat. 

Jan. 


Feb. 

Mar. 

Apr, 


May. 

June, 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Yakutsk 

. 129 °45' 

62.“ 2' 

—40.' 

^8 

—34. 9 

— 22.“6 

—8/ 

’8 

3.°3 

13. “2 

17.°4 

13. 9 

4. 5 

—9.^0 

— 28.“4 

Okhotsk 

. 143. 17 

59. 21 

—24. 

3 

—22. 9 

—13. 7 

—6. 

2 

2. 3 

8. 2 

13. 1 

13. 5 

8. 4 

—3. 3 

—14. 7 

Avan 

. 138. 17 

56. 28 

—20. 

9 

—15. 7 

—10. 4 

—4. 

5 

1. 6 

7. 6 

12. 6 

12 1 

8. 0 

—2. 2 

—11. 9 

Utlskoi 

. 134. 59 

54. 30 

—27. 

6 

—25, 9 

—11. 2 

*2. 

1 

3. 9 

13. 4 

16. 1 

15. 2 

11. 0 

— 1. 5 

—17. 4 • 

Nicolajevsk 

. 140. 43 

53. 8 

—24. 

5 

—21. 4 

—14. 3 

—3. 

7 

3. 6 

12 1 

16. 2 

15. 7 

9. 9 

1. 6 

—10. 2 

AI ariinsk 

. 110. 11 

51. 42 

—21. 

4 

—18. 2 

—11. 1 

— 0. 

5 

6. 7 

15. 2 

19. 4 

18. 9 

13. 0 

4. 7 

—7. 1 

Urga 

. 106. 51 

47. 55 

—27. 

8 

—22. 1 

—11. 3 

0. 

8 

8. 2 

14 2 

17. 6 

14. 8 

9. 4 

—1. 8 

—14. 0 

Nerchinsk 

. 119. 37 

51. 18 

—29. 

2 

—24. 1 

—12. 5 

— 1. 

0 

8. 0 

15. 4 

18. 0 

15- 3 

8. 2 

—2. 2 - 

—16. 4 ■ 

Blagoveshchensk . 

. 127. 37 

50. 15 

—26. 

5 

—20. 7 

—10, 1 

2. 

6 

11. 2 

17. 4 

22. 1 

20. 5 

12. 6 

2. 2 

—13. 0 

Imperial Harbour. 

. 140. 19 

49. 1 

—19. 

4 

—19. 5 

— 15, 6 

, . 


, , 

, , 

17. 0 

16. 9 

12. 0 

2. 7 

—9. 2 

Olga B 

. 135. 19 

43. 46 

—12. 

2 

—8. 7 

—1. 5 

4. 

7 








Vladivostok 

. 132. 0 

43. 9 

—16. 

0 

—11. 0 

—8. 8 

3. 

5 

8. 5 

*13. 6 

18. 7 

19. 8 

15. 1 

8. 5 

—1. 5 

Possjet 

. 130. 54 

42. 40 

—15. 

5 

—10. 5 

0. 0 

5. 

4 

9. 4 

15. 2 

19, 4 

23. 0 




Si-wan-tse 

, 115, 18 

40. 59 

—16. 

7 

—11 7 

—3. 0 

3. 

2 

11. 9 

16. 9 

19. 5 

17 0 

U. 4 

3. 9 

—6. 9 

Kalgun 

. 114. 55 

40. 51 

—11. 

1 

—8. 4 


, , 





23. 0 

17. 6 

7. 9 

—1. 9 

Newchwang 

. 122. 13 

40. 41 

—12. 

0 

—7. 5 

—0. 1 

8. 

6 

15. 7 

22. 0 

25. 4 

24. 1 

18. 5 

10. 3 

3. 1 

Peking 

. 116. 29 

39. 57 

—4. 

6 

—1. 4 

5. 1 

13. 

8 

19. 9 

24. 3 

26. 1 

24. 6 

20. 1 

12. 5 

3. 8 

Tientsin 

117. 11 

39. 7 

—2. 

3 

0. 2 

6. 0 

13. 

3 

19. 2 

24 2 

27. 1 

25. 7 

22. 2 

14. 6 

4. 7 

Taku 

. 117. 40 

38. 59 

—4. 

6 

—2. 3 

4. 4 

11. 

9 

18. 8 

23. 6 

27. 1 

26. 0 

20. 8 

12. 8 

4. 1 

Chefoo 

. 121. 25 

37. 33 

— 1. 

3 

, . 




, . 


26, 4 

25. 0 

21. 3 

15. 5 

6.3 

Shanghai 

. 121. 20 

31. 12 

3. 

5 

4. 4 

*8. 4 

13. 

0 

18. 6 

22. 7 

28. 1 

27. 0 

23. 0 

17, 3 

10. 7 

Fu-cheu-foo 

. 119. 22 

26. 3 




, . 

18. 

1 

20. 5 

27. 8 

28. 3 

27. 6 

25. 3 

22. 6 

17. 1 

Canton 

. 113. 17 

23. 8 

12. 

7 

12. 3 

18, 3 

21. 

1 

24. 1 

28. 0 

27. 7 

26. 9 

25. 7 

22. 2 

16. 9 

Saigon 

. 106. 42 

10. 47 

25. 

5 

26. 4 

27. 6 

28. 

8 

28. 3 

27. 3 

27. 3 

26. 6 

26. 6 

27. 1 

26. 4 

Bangkok 

. 100. 25 

13. 43 

25, 

1 

25. 3 

28. 0 

28. 

2 

28. 2 

27. 9 

27. 7 

27. 5 

27. 1 

26.8 

25. 4 










ISLANDS OF 

EASTERN ASIA 

.. TABLE ( 129 ). 


Long. 

Lat. 

Jan. 


Feb. 

Mar. 

Apr 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 


Dec. 

— 38.°8 
—23. 4 
—19. 4 
—29. 7 
—20. 4, 
—17. 2 
— 22 . 7 
—26. 9 
—24. 7 
— 12 . 7 
—9. 6 
—10. 5 I 
-9. 

—11. 7 • 
—8. 7; 
—7. 0 
—2. 4 
- 0 . 1 . 
—2. 5 ^ 
3. 7 
5. 7 
13, 7 
12.4 
26. 6 
24. 3 


Year Yea^^ Sources, from which the data \jx tables (128) 
Ob’ved (1*^9) have been obtained. 

— 10.°9 25 Dove KUmatologiache Beitrage, page 97. 

—5.3 9 Table (69). 

— 3. 6 5 Wesselofsky on the Climate of Bnssia*' p. 33, Aps. I. 

— 4. 6 1 Dove, KUmatologiache Beitrage, page 97. 

—2. 9 15 Table (70). 

0. 2 , . Reduced to 15 yearly means by means of (70 ; Cf. 

—2. 9 4 Table (72). [Schrenek T. IV. 

3. 9 21 St. Petersburger Repertoriom for Meteorologie T. I. p. 

— 0. 5 


2j\ Schrenek T. TV, p. 345. 
.. .. „ „ p. 346. 

• • .. ,, „ p. 356. 

3.7 3 Table (73). 

. . . . Schrenek T. IV, p. 346. 

2. 8 2 Table (79) 

6. 8 .. Tables (80) and (81). 

8. 4 2 Table (83) 

11. 8 33 Table (85). 

12. 9 1 Table (87). 

11. 7 3 Table (95). 

13. 4 . . Tables (98) and (lOl). 

15.2 12 Table (102). 

20. 3 . . Tables (103) and (104). 

20. 7 3 Table (105). 

27 0 1 Table (107). 

26. 8 3 Table (108). 


No. of 
Year . Years 
Ob’ved. 


[ 86 . 


Petropaulovsk . . . 

. 158 *^48' 

53. 0' 

— 8."2 

—9.^7 

-4.“7 

— 1.“2 

Dui 

. 142.26 

50. 50 

—14. 9 - 

-13. 9 

—7. 9 

0. 5 

Kussunai 

. 142- 20 

48, 0 

—13. 1 - 

-12. 2 

— 6. 2 

1. 2 

Aniwa Bay 

. 142. 52 

46. 39 

—10. 1 - 

-10. 6 

—4. 0 

3. 7 

Hakodate 

. 140, 45 

41. 46 

—2. 6 

-1. 5 

1. 7 

6. 8 

Niigata 

. 139. 10 

37, 55 

0. 0 

0. 1 

4. 4 

11. 1 

Yedo 

. 139.47 

35. 41 

2. 5 

3. 2 

6. 3 

12. 7 

Kanagawa 

. 139.40 

35. 30 

3. 6 

4. 2 

7. 5 

13. 6 

Yokohama 

. 139.40 

35. 27 

4. 1 

4. 9 

8. 0 

13. 2 

Osaka 

. 135. 10 

34. 20 

4. 1 

6. 5 

9. 6 

13. 9 

Nagasaki 

. 129. 42 

32. 44 

5. 1 

5. 7 

12. 4 

17. 3 

Decima 

. 129.42 

32, 44 

5. 6 

6. 4 

9. 5 

14. 6 

Nafa 

. 128. 44 

26. 13 

16. 3 

15. 9 

18. 1 

20. 6 

Kelung 

. 121.46 

25. 20 

14. 2 

14, 6 

16. 4 

18. 9 

Victoria 

. 114. 9 

22. 16,5 

15. 3 

15. 3 

18. 2 

22. 8 

Victoria Peak . . . 

. 114. 9 

22. 16,0 

12. 7 

11. 8 

15. 2 

19. 6 

Macao 

. 113. 34 

22. 11 

16. 6 

13. 3 

17. 9 

21, 7 

Manila 

. 121. 0 

14. 36 

24. 1 

25. 0 

25. 9 

27. 0 


4.“2 

10. °1 

14.‘^5 

14.“9 

10.°6 

4,°6 

— 1.°4 

—6. “9 

6. 6 

10. 9 

14.7 

16. 6 

11. 7 

6.0 

—5. 2 

—13. 6 

6. 4 

10. 4 

14. 9 

19. 1 

12. 4 

6. 5 

— 1. 7 

—9. 0 

6. 9 

15. 0 

. . 

. . 



0.4 

—7 5 

11. 4 

19. 1 

21, 4 

18. 0 

li. 7 

5. 5 

0. 1 

16. 0 

20. 2 

25. 3 

26. 6 

22. 6 

17. 1 

10. 3 

8. 4 

17. 0 

20. 5 

24. 5 

26. 1 

21. 2 

15. 6 

9. 1 

5. 4 

17. 5 

21. 9 

25. 8 

27. 2 

24. 4 

17. 5 

10. 8 

6. 7 

17. 4 

20. 6 

23. 3 

25. 6 

21. 6 

16. 2 

10. 8 

6. 2 

17. 5 

22. 7 

26. 0 

27. 2 

24. 4 

19 1 

13. 6 

7. 9 

20. 7 

23. 4 

27. 7 

28. 0 

24. 7 

20. 5 

14. 4 

10. 6 

18. 6 

21. 8 

26. 2 

27. 3 

24. 1 

18. 1 

12. 6 

7. 6 

24. 4 

26. 5 

28. 8 

27. 9 

27.3 

25. 8 

21. 3 

18. 5 

23. 4 

27. 4 

28. 2 

27. 6 

26, 5 

23. 2 

18, 9 

17. 0 

26. 0 

28. 1 

28. 7 

28. 1 

26. 7 

24. 2 

19. 9 

16. 3 

22, 5 

23. 9 

24. 0 

24. 1 

23, 3 

21. 2 

16. 3 

13. 4 

25. 2 

27. 7 

28. 1 

28. 0 

27. 3 

24. 3 

19. 4 

16. 3 

28. 0 

27. 5 

26. 9 

26. 9 

26. 5 

26. 0 

25. 3 

24. 4 


2.^3 6 Table (109). 

0, 8 4 Schrenek T, VI, p. 346. 

2. 4 U-’j „ „ p. 346. 

.. .. „ „ p. 346. 

8. 9 10 Table (110). 

13. 1 3 Table (111). 

13. 7 2 Table (112). 

15. 1 1 Table (113). 

14. 3 9 Table (114). 

16. 0 1 Table (115). 

17. 5 1 Zeitschiift der Oesterr. Gesellsch for Meteorol. T. X. 

16. 0 10 Table (116). 

22. 6 Ijg Table (117). 

21. 4 2 Table (120). 

22. 5 12 Table (121). 

19. 0 Table (122). 

22. 2 4—5 Table (123). [p. 334. 

26. 1 4 Zeitschrilt der Oester. Gesellsch, fur Meteorol. T.VHI 
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AXXUAL PERIOD OF THE TEMPERATURE. 


MOXTHLY EAXGE OF THE TEMPEEATURE. 


I'^iff'erencts between tee Annual ISleans and the Monthly Means, reduced from Tables and (I’Hd). 
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Yakutsk 
Okhotsk 
Avan ... 
Udskoi 


Urga 

l^erchinsk 

Blagove'^hchonsk 

VLulivostok 

Si-wan-tse 

Kew-chwang 

Peking 

Tientsin 

Taku 

Sbangliai 

Canton 

Saigon 

Bangkok 


Petropaulovsk 

Dili 

Kus-uiiai .... 
Hakod^ite .... 

Kiigata 

Yedo 

Kanagawa .... 
Yokohama .... 

O^aka 

Nagasaki .... 

D<*cima 

N' ifa 

'V'diing 

Victoria 

V'lctoiid Peak. 

■ icao 

Xanila 


Jan. Feb. 


CONTIXENT OF EASTERX ASIA. TABLE (130). 

Apr. May. June. July. Aug. 


-29/9 
-19. 0 
-17. 3 
-23. 0 
-21. 6 
-21. 6 
-24. 9 
-25. 3 
-26. 0 
-19. 7 
-19. 5 
-20. 4 
-16. 4 
-15. 2 
-16. 3 
-11. 7 
— 8 . 0 
— 1. 5 
— 1. 7 


-24.‘^0 
-17 6 
— 12 . 1 
—21. 3 
—18. 5 
—18. 4 
—19. 2 
— 20 . 2 
— 20 . 2 
—14. 7 
—14. 5 
—15, 9 
—13. 2 
—12. 7 
—14. 0 
— 10 . 8 
—8. 4 
— 0 . 6 
—1. 5 


Mar. 

— ll.°7 
—8. 4 
— 6 . 8 
— 6 . 6 
—11. 4 
—11. 3 
—8. 4 
— 8 . 6 
—9 6 
—7. 5 
—5. 8 
—8. 5 
—6. 7 
—6. 9 
—7. 3 
— 6 . 8 
—2. 4 
+ 0. 6 
+ 1. 3 


+2.n 

— 0. 9 
— 0. 9 
+ 2. 5 
— 0 . 8 
—0. 7 
+ 3.7 
+ 2. 9 
+ 3. 1 
— 0 . 2 
+ 0. 4 
+0 2 
+ 2 . 0 
+ 0 4 
+0 2 
—2. 2 
+0 4 
+ 1 . 8 
+ 1.4 


+ 14.°2 
+ 7. 6 
+ 5. 2 
+ 8. 5 
+ 6. 5 
+ 6. 5 
+ 11 . 1 
+ 11.9 
+ 11. 7 
+ 4 8 
+9. 1 
+ 7. 3 
+8. 1 
+ 6. 3 
+ 7. 1 
+ 3. 4 
+ 3. 4 
+ 1. 3 
+ 1.4 


+24.n 
+ 13. 5 
+ 11 . 2 
+ 18. 0 
+ 15 0 
+ 15. 0 
+ 17. 1 
+ 19. 3 
+ 17. 9 
+ 9. 9 
+ 14. 1 
+■13. 6 
+ 12. 5 
+ 11. 3 
+ 11. 9 
+7. 5 
+ 7. 3 
+0. 3 
+ 1 . 1 


+ 23.°3 
+ 18. 4 
+ 16. 2 
+ 20. 7 
+ 19. 1 
+ 19. 2 
+ 20, 5 
+ 21. 9 
+ 22 . 6 
+ 15 0 
+ 16. 7 
+ 17, 0, 
+ 14. 31 
+ 14 2 
+ 15. 9 
+ 12. 9 
+ 7. 0 
+ 0. 3 
+ 0. 9 


+ 24.'’8 
+ 18. 8 
+ 15. 7 
+ 19. 8 
1+18.6 
1+18.7 
+ 17.7 
1+19. 2 
1 + 21 . 0 
1 + 16 . 1 
-14. 2 
-15. 7 
■ 12 . 8 
■ 12 . 8 
-14. 3 
- 11 . 8 
1+6 2 
1—0. 4 

1 + 0. 7 


Sept. 

+ 15°4 
+ 13. 7 
+ 11 . 6 
+ 15. 6 
+ 12 . 8 
+ 11 . 8 
+ 12. 3 
+ 12. 1 
+13. 1 
+ 11. 7 
+ 8 . 6 
+ 10. 1 
+ 8. 3 
+ 9. 3 
+ 9. 1 
+ 7. 8 
+ 5. 0 
->0. 4 
+ 0. 3 


Oct. 

+ 1.°9 
+ 2. 0 

+ 1- 4 
+ 3. 1 
+ 4. 5 
+ 4 5 
+ 1. 1 
+ 1.7 
+ 2 7 
+4, 8 
+ 1. 1 
+ 1. 9 
+0. 7 
+1.7 
+ 1. 1 
+ 2 . 1 
+ 1. 5 
+ 0 . 1 
0 . 0 


Nov. Dec. 


~17.°5 
—9. 4 
—8, 3 
— 12 . 8 
—7. 3 
—7. 3 
— 11 . 1 
—12. 5 
—12. 5 
— 5. 2 
—9. 7 
—5, 3 
— 8 . 0 
— 8 . 2 
—7. 6 
—4. 5 
—3. 8 
— 0 . 6 
—1. 4 


— 27.°9 
—18. 1 
—15. 8 
—25. 1 
—17. 5 
—17. 4 
—19. 8 
—23. 0 
—24. 2 
—14. 2 
—14. 6 
—15. 4 
—14. 2 
—13. 0 
—14. 2 
—9. 5 
—8. 3 
—0. 4 
—2. 5 


Annual 

Mean. 

— 10.°9 
—5. 3 
—3. 6 

—2 9 
0 . 2 
—2. 9 
—3. 9 
— 0. 5 
3. 7 
2 . 8 
8, 4 
11 . 8 
12. 9 
11. 7 
15. 2 
20. 7 
27. 0 
26. 8 


Annual 

Amplitude. 

5S.“2 
37. 8 
33 5 
45. 8 
40. 7 
40. 8 
45. 4 

47. 2 

48. 6 

35. 8 

36. 2 

37. 4 
30. 7 
21. 4 
32. 2 
24. 6 
15. 6 

3. 3 
3. 0 


ISLANDS OF EASTERN ASIA. TABLE (131) 


Jan. 

Feb, 


Mar. 


Apr. 

May. 

June. 

July. 

iug. 

Sept. 

Oct. 

Nov. 


Dec. 

Annual 

Mean. 

Annual 

Amplitude. 

— 10.=5 

—12. 

°0 

—7. 

“0 

— 3.°5 

+ 1.°9 

+ 7.°8 

+ 12.°2' 

+ 12.°6 

+ 8.°3 

+ 2.°3 

—3.^ 

7 

— 8.®2 

2.‘^3 

24.°6 

—15. 7 

—14. 

7 

—8. 

7 

—0. 3 

+ 4. 8 

+ 10, 1 

+ 13. 9 

+ 15. 8 

+ 10. 9 

+ 4. 2 

—6. 

0 

—14. 4 

0. 8 

31. 5 

—15. 5 

—14. 

6 

—8. 

6 

—1. 2 

+ 4. 0 

+ 8. 0 

+ 12. 5 

+ 16. 7 

+ 10. 0 

+ 4. 1 

—4. 

1 

—11. 4 

2. 4 

32. 2 

— 11. 5 

—10. 

4 

—7. 

2 

—2. 1 

+ 2. 5 

+ 6. 1 

+ 10. 2 

+ 12. 5 

+ 9. 1 

+ 2. 8 

—3. 

4 

—8. 8 

8. 9 

24. 0 

—13, 1 

—13. 

0 

—8 

7 

—2. 0 

+ 2 9 

+ 7. 1 

+ 12. £ 

+ 13. 5 

+ 9. 5 

+ 4. 0 

—2. 

8 

—9. 7 

13. 1 

26 6 

—11. 2 

—10. 

5 

—7. 

4 

—1. 0 

+ 3. 3 

+ 6. 8 

+ 10. 8 

+ 12. 4 

+ 7. 5 

+ 1. 9 

—4. 

6 

—8. 3 

13. 7 

23. 6 

—11. 5 

—10. 

9 

—7. 

6 

—1. 5 

+ 2. 4 

+ 6. 8 

+ 10. 7 

+ 12. 1 

+ 9. 3 

+ 2. 4 

—4. 

3 

—8. 4 

15. 1 

23. 6 

—10 2 

—9. 

4 

—6. 

3 

—1. 1 

+ 3. 1 

+ 6. 3 

+ 9. C 

+ 11. 3 

+ 7. 3 

+ 1. 9 

—3. 

5 

—8. 1 

14. 3 

21. 5 

—11 9 

—9. 

5 

—6. 

4 

—2, 1 

+ 1, 5 

+ 6 7 

+ 10. 0 

+ 11. 2 

+ 8. 4 

+ 3. 1 

—2. 

4 

—8. 1 

16. 0 

23. 1 

—12 4 

—11. 

8 

—5. 

1 

—0, 2 

+ 3. 2 

+ 5. 9 

+ 10. a 

1 +10. 5 

+ 7. 2 

+ 3. 0 

—3. 

1 

—6. 9 

17. 5 

22. 9 

—10 4 

—9. 

6 

—6. 

5 

—1. 4 

+ 2. 6 

+ 5. 8 

+ 10. 2 

! +11.3 

+ 8. 1 

+ 2. 1 

—3. 

4 

—8. 4 

16. 0 

21. 7 

—6 3 

—6. 

7 

-4. 

5 

—2. 0 

+ 1. 8 

+ 3. 9 

+ 6. 2 

j +53 

+ 4. 7 

+ 3. 2 

— 1. 

3 

—4. 1 

22. 6 

12, 9 

—7 2 

—6. 

3 

—5. 

0 

—2 5 

+ 2. 0 

+ 6. 0 

+ 6. f 

1 +6. 2 

+ 5. 1 

+ 1. 8 

2. 

5 

—4. 4 

21. 4 

16. 0 

—7 2 

—7. 

2 

— 1. 

3 

+ 0. 3 

+3. 5 

+ 5. 6 

+ 6. 2 

1 + 5. 6 

+ 4. 2 

+ 1. 7 

2 

6 

—6. 2 

22. 5 

13. 4 

—6 3 

—7, 

2 

—3. 

8 

+ 0. 6 

+ 3. 6 

+ 4. 9 

+ 5. 0 

+ 5. 1 

+ 4.3 

+ 2 2 

—2. 

7 

—5. 6 

19. 0 

12. 3 

—5 5 

—8. 

9 

— i. 

3 

—0. 5 

+3. 0 

+ 5. 5 

+5 9 

• +5. 8 

+ 5. 1 

+ 2. 1 

—2 

8 

—5. 9 

22. 2 

14. 8 

—2,0 

— 1. 

1 

— o! 

2 

+ 0. 9 

+ 1. 9 

+ 1. 4 

+ 0.8 

+0. 8 

+0. 4 

—0. 1 

— 0. 

8 

—1. 7 

26. 1 

3. 9 


ANNUAL PERIOD OF THE TEilPERATURE. 
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According to (128) and (129), on the Continent of Eastern 
Asia the Minimum of the temperature appears generally in the 
first half of January, and the M.iximum in the second half of July, 
hut on the islands the Minimum appears at the end of January 
and the Maximum in the first half of August ; therefore the 
Minimum as well as the Maximum on the islands of Eastern Asia 
appears about half a month later than on the Continent. 

Also the mean annual temperature appears about half a month 
later on the islands than on the continent : on the continent about 
13th April and 20th October, but on the islands at the end of 
April and end of October [cf. tables (130) and (131)]. The delay 
of the phase on the islands we must attribute to the influence of 
the water, which changes its temperature more slowly than the 
dry land. ^ The same law Dove lias demonstrated for the land 
surrounding the great lakes of Xorth America. 

According to tables (128) and (129) the monthly mean tem- 
perature of tlie Amoor-Territory is during 4 — 7 months bolow 
and 5 — 8 months above the freezing point • in the most northern 
parts of China, having a milder climate than the Amoor-Territory, 
there are only three months — December, January and February— 
below the freezing point ; and on the limit between Xortliern and 
Southern China (latitude about 30'^) we find not one monthly 
mean so low as G*’ Celsius. On Yosso (Hakodate) the monthly mean 
temperature of December, January and February is below the 
freezing point ; the most southern place, wdiere the monthly mean 
equals 0^ Celsius, is the western coast of Xipon, near the latitude 
35 °. 

The annual amplitudes of the monthly means, compiled in 
tables (130) and (131), in the Amoor-Territory are very great 
— on an average of Yakutsk, Okhotsk — X^ewchwang about 42° — 
perhaps greater than in any other country of the globe. 

After the amplitudes of the Amoor-Territory range those of 
Middle and Western Siberia — about 39° — ; considerably greater 
than those of Eastern European Russia — about 30° — whde those of 
Western Europe amount only to one- third of those of the Amoor- 
Territory. 

In China likewise, and even in Japan, the annual amplitudes of 
the monthly mean temperature are comparatively very great; tlio 
thernial anomalies of the summer in Eastern Asia being positive 
and those of the winter negative, because the immense waterless 
mass of land composing Asia, produces a very hot summer and a 
very cold winter. X’orthern China, situated between the parallels 
40° and 30° possesses annual amplitudes of monthly mean tem- 
perature, equal to twice those of Western Europe, and a few 
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degrees greater than tho^e of Japan on the same latitudes ; only 
Canton, Nafa, Kelung, Victoria and Macao, located not far from 
the Tropic of Cancer, haye almost the same amplitude as Western 
Europe: and lastly Saigon, Bangkok and Manila, lying near the 
parallel IS'’, have small amplitudes, corresponding to the tropical 
sea-climate. The annual amplitude at Saghalin is great, hut 
smaller than the amplitude of the opposite continent, and nearly 
equal to the amplitude of Peking, situated 10" more southerly and 
to that of W estern Kussia. 


CHAETS OP ISOTHEEMAL LIVES. 

The isothermal charts of Dove, being defective in those parts, 
■which relate to Eastern Asia, and incorrect for the cold season, on 
account of insufficiency of observations at that time (1854), I 
have not compared with the materials procured by me; but have con- 
structed new charts of Isothermal Lines, based upon the observa- 
tions (128) and (129). Among the 43 stations of the tables (128) 
and (129) there are only seven of considerable height over the sea- 
level, namely, Yakutsk, Urga, Verchink, Blagoveshchensk, Si- 
wan-tse, Kalgan and Peking. 

The other 36 places are located almost on the sea-level itself, 
and consequently, the reduction to the sea-level is insignificant. 

Supposing with. Dove, that the temperature decreases, 1° Celsius 
if the height increases to 183 metres, the reductions of the ob- 
served monthly means of temperature of the fore-mentioned seven 
places to the sea-level will be as follows : 



Eeductions. 

Yakutsk 

+ 0^5 

Urga 

+6. 3 

Nerchinsk 


Blagoveshchensk 


Si-wan-tse 

q-fi 

Kalgan 

4-4 5 

Peking 



The mean difference between the isothermal charts for January 
and December, and the observations (128) and (129), partly re- 
duced to the sea-level by the help of (132), is ±0.*86 Celsius ; but 
the difference between the chart, representing the annual mean 
temperature is only ±0.°46 Celsius. Let us now particularly 
investigate the Isothermal Lines for the mean annual tempera- 
ture. 



CHARTS OF ISOTHERMAL LINES. 
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Comparing our chart of mean annual temperature with the chart 
of Isothermal Lines of mean annual temperature of North-America, 
published by Love 1864, we find, that the Isothermal Line of 
the freezing point (0® Celsius) has almost the same shape in 
Eastern North-America, as in Eastern Asia, and that in both 
countries the parallel 50*^ is the most southern point, which this 
line has ever reached. 

The Isothermal Lines between the parallels 55° and 40° run, in 
relation to these circles and to the land and water, similarly in those 
in Eastern Asia, to those in Xortli- America; with the difference, that 
in ]N orth-America — in consequence of the great number of inland 
seas — the most southern points of the Isothermal Lines lie more 
to the West or more in the interior of the continent, than in 
Asia ; where these }'oints are situated very near to the coast of the 
ocean. The increase of the temperature from the parallel 55° to 
40® is in America about 12° ; in Eastern Asia almost the same. 
Though the winter in the ‘ Amoor-Territory ’ is relatively the 
severest on the whole globe, much more so than the winter of 
North- America on the same latitudes, the mean annual tempera- 
ture of both continents is nearly the same, in consequence of the 
extraordinarily warm summer of Eastern Asia; so that the Isothermal 
Lines for the year between the parallels 55° and 40° nearly coin- 
cide. We must except only the land near the southern coast of the 
Amoor-Territory — the IJssuri-Territory — wliose winter is extra- 
ordinary severe, partaking from the N.W., W. and N. winds of the 
great coldness of the continental interior of Asia; but whose sum- 
mer, owing to the adjoining relatively cold sea of Japan (Liman- 
stream), is less w'arm than the summer of the western continent. 

Also between the parallels 40'’ and 30® the form of the Isother- 
mal Lines in the Eastern Asia resembles much their configuration 
in North- America. Within those limits and even further to the 
South, the isothermal lines already trend to the North, not only 
in the Continent, but in the immediately adjoining ocean; in 
America on account of the warm Gulf-stream, in Asia, owing to the 
Equatorial-stream and its branches. On the parallel of 40° we 
encounter in both countries the Isothermal Line 10°, but in North- 
eastern America the temperature, through the influence of the 
Gulf of Mexico, increases more rapidly in the direction of the 
South as far as the parallel 30®, than on the continent of Eastern 
Asia; especially in Northern China, where the influence of the 
warm oceanic currents is insignificant. 

Within Eastern North- America the temperature increases 
between the parallels 55® and 40®, 0.®8 Celsius for every degree of 
decrease of latitude ; and from the parallel 40® to the Gulf of 
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^Mexico, ^vhere we encounter the Isothermal Line 21®, the tem- 
perature increases 1° Celsius as the latitude decreases V. In 
Northern China — between the latitudes 40^^ and 30° — the varia- 
tinn of the temperature for 10° variation of the latitude is only 
5® Celsius ; thus the temperature increases only 0.°5 for 1° decrease 
of latitude. 

Hence Eastern Xorth- America experiences, on all parallels from 
55° to 40"^, almost the same annual mean temperature, as the 
continent of Eastern Asia; but between the parallels 40° and 30°, 
America, on account of the Gulf of Mexico, is between 0 and 6 
degrees warmer than Asia (Xorthern China). 

Un the Japanese Islands, between the parallels 45° and 30°, 
the temperature increases in consequence of the warm and cold 
currents, directed from S.W. to X.E , and vice versa about 1° 
Celsius for the decrease of latitude E, or just as quickly as on the 
continent of Eastern America, and less so than on the ocean, at a 
distance from the American continent of some 10 degrees of longi- 
tude. During January Eastern Asia is everywhere colder than 
Xorth- America on the same latitude. 

In Xorth- America the most southern positions of the Isothermal 
Lines in January are placed, exactly as the Isothermal Lines of 
mean annual temperature, much more westerly, i.e. in the interior of 
the continent than in Eastern Asia, where they in some places 
pass over the coast and touch the sea of Japan. 

Let ween X. and 8. the contrast in Eastern Asia is a little 
greater than in Eastern Xorth-America, because the temperature 
between the parallels 55° and 30° in Xorth America varies from 
2D to 13°, but in Eastern Asia from 33° to 4°. Therefore, on an 
average, during January the continent of Eastern Asia is every- 
where, between the latitudes 55° and 30°, more than tea degrees 
CJelsius, in regard to tlie mean temperature, cooler than Eastern 
X^orth Amciica on the same latitudes ! 

As I have stated in the chapter on the absolute monthly and 
annual ^laxima and Minima of tlie temperature, the cause of this 
contrast between Eastern Asia and Eastern Xorth America is, on 
the one side the vast and dry continent of Asia, with a clear sky 
and great radiation, and the X., X, W. and W. winds of the ^<dnte^, 
bringing the cold of Central Asia to Eastern Asia; and on the 
other side the not very great extension of X'orth America, whose 
eastern part is surrounded with immense masses of water on three 
sides, distant in X.8. direction only about 10 degrees of latitude. 

Ill accordance with the same circumstances, which produce a very 
vsevere winter in Eastern Asia and a less severe winter in Eastern 
XMrth America, w’e leurn by our charts of Isothermal Lines, that 
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the summer of Asia, especially of China and the interior of the 
Amoor-Territory is warmer than the summer of America, 

Thus in the interior of the Amoor-Territory, on the par- 
allel 55" we have the Isothermal Line for July of 19° Celsius, and 
on the frontier between northern and southern China, on the 
parallel 30° the Isothermal Line for July of 28° Celsius, but in I^orth 
America, on the corresponding parallels the Isothermal Lines for 
July resp. of 11"^ C. and 28° C. Hence, near the latitude 30'^ both 
continents have in July the same temperature, in higher latitudes 
Asia is warmer than America, excepting the southern coast of the 
Amoor-Territory — the Ussuri Territory, — being a very little 
cooler than the corresponding coast of America. 

The eastern part of Xorth and Middle Asia, therefore, in what 
relates to the mean summer temperature, a most important factor 
for animal and vegetable life, is in a more favourable position than 
North America : in Siberia, in high latitudes as e.g. above 60®, 
exist towns (such as Yakutsk), but in North America we find 
only wildernesses. 

The distribution of the temperature during January, April, July 
and October — the representatives of the four seasons is shown by 
the 15 tables (133) — (117), derived from our charts of Isothermal 
Lines. According to table (133) the annual mean temperature in 
the Amoor-Territory (latitudes 55° — 40®) decreases from west to 
east, beginning from the meridian of 110°; reaches near the coast, 
between the meridians 125° and 130° a Minimum; afterwards in- 
creases and on Saghalin and Yesso, opposite to the continental part 
of the Amoor-Territory, almost the same temperature as on the con- 
tinent in the meridian 115° appears again. Yesso and Saghalin, 
situated northerly from Nipon, have nearly the same annual mean 
temperature as the opposite continent ; but Southern Japan, 
especially the southern and south-eastern coasts of Nipon, and the 
islands Kiusiu and Sikok are about two degrees warmer than the 
opposite part of China. 

This is evidently an effect of the warm currents, called the 
Tsusima and Kurosiwo, which surround these islands on the S., YT. 
and E., and of the cold current, washing the coast of northern 
China, running from N. to S. Again Southern China, included by 
the parallels 30° and 20°, is some degrees cooler than the adjacent 
ocean and islands. More to the S., a tropical sea- climate rules, and 
the Isothermal Lines between the latitudes 10° and 20° are parallel 
to the parallel circles. 

The correctness of these statements proves our table (134), con- 
taining the variation of the mean annual temperature in the direc. 
tion from AY. to E., as the longitude increases by increments of 5°- 
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AYithin the Amoor-Territory (between the latitudes 55* and40®), 
and the most northern part of China as far as the parallel 35*, 
between the meridians 110® and 130*, these variations are negative 
and almost all less than 1® Celsius ; further on, in the direction of 
the sea, they become positive, i.e. the contrast between W. and E. 
in the Amoor-Territory, and the most northern part of China 
is very insignificant. 

For the latitudes between 30® and 20° the above-mentioned 
variations (134) are everywhere positive and reach their Maximum 
on the parallel 30°, where the difference of the annual mean tem- 
perature between China and the air over the sea of southern Japan 
is equal to about 6° ; so that in the direction from W. to E. an 
increase of 1° in longitude is equivalent to an increase of tem- 
perature equal oue-tliird degree Celcius, 

To the S. this increase of temperature from W. to E. diminishes 
and beyond the parallel 20° it is about zero. 

The increase of the annual mean temperature in the direction 
from X. to S. lor a decrease of 5° degree in latitude is expressed in 
numbers by the table (135). It is evident, that the variation of 
the temperature with the latitude on an average in the Amoor-Ter- 
ritory, is greater than in China and on the islands of Eastern Asia. 

On the middle of the Amoor-Territory, on the latitude 47.°5 
the variation is smaller than on the northern and southern frontier. 
Near the frontier between China and Amoor-Territory, and be- 
tween Northern and Southern Japan the variation reaches its ab- 
solute Maximum for Eastern Asia. The temperature near the 
parallel of 42. °5 increasing IJ degree Celsius for 1 degree de- 
crease of latitude. In the middle of the Amoor-Territory this 
quantity is only 0.°6 Celsius, in North China 0.°4 Celsius, in 
Houth China 0.°7 C., and in Japan l.°2 C. Therefore the varia- 
tion of the annual mean temperature fur variation of latitude is 
smallest in Northern China, situated between the parallels 40° and 
30° ; the whole variation of the temperature within this district 
of 10° latitude being only 4° Celsius. 

AVithin Southern China, extending from the latitude 30° to 
20°, the temperatuie increases from N. to S. more rapidly, namely, 
7° Celsius. 

The most northern parallel of China (latitude 40°) corresponds 
with the Isothermal Line of annual mean temperature 12° Celsius, 
the most southern parallel (20°) witli that of 22° Celsius, therefore 
tlie mean annual temperature in China increases generally Cel- 
sius. as the latitude decreases 1°. 

This law would hold universally without exception, if all China 
coincided with the seadevel. 
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In reality ^Northern and Southern China differ, as far as relates 
to the mean annual temperature, mucli less than represented 
on our chart. For, as I have stated in the introduction, 
Southern China is composed of Iiighlands, whose lieight ever the 
sea-level is some 900 metres, but iS^ortliern China consists in low 
plains. The real annual mean temperature of the mass of Southern 
China must be 4-5 degrees lower than the temperature of our chart 
of mean annual temperature, constructed for the sea-level itself. 

Therefore we will have — 


In Northern China, on the ) 
latitude ) 

40° 

the real annual mean temperature 12’ 

Near the southern frontier I 
of Northern China, on 
the latitude ] 

iso” 

\ 



7f 


15’ 

Near the northern frontier ^ 
of the highland of South- 
ern China, on the latitude ] 

[ 28 ° 

1 

jj 


JJ 

JJ 

12’ 

Near the southern frontier '' 
of the highland of South- ^ 
ern China, on the latitude ' 

0 

0 

jj 



Jf 

17' 


Hence, the annual mean temperature of ^N^orthern China, 
between 40° and 30^ of latitude is ; the annual mean 

temperature of Southern China = 

These masses of land differ thus only 1° Celsius from each other ! 
Therefore the Isothermal Lines of mean temperature are closest 
near the frontier between the Amoor-Territory and China, 
nearly as close in Japan and least close in China. Here evidently 
appears the influence of the diflerent currents in the Pacific 
Ocean, explained in the introduction. The coasts of Japan are 
surrounded on the W. and S. hy two southern warm water cur- 
rents, the Tsusima stream and Ivurosiwo, and on the N. and E. 
sides by the cold current, coming from the Kurile islands from 
the K. Tlie warm, southern currents press Isothermal Lines of 
high temperature to the Korth, but the cold currents run- 
ning from Korth to South press the Isothermal Lines of 
low temperature to the S. ; the continental K., N.W. and W. 
winds, prevailing during the year, as shown on chart, have 
the same effect upon the Isothermal Lines of mean annual tem- 
perature. Consequently in Japan the Isothermal Lines of annual 
mean temperature are close, i.e. the temperature increases rapidly 
in the direction from K. to S. and most rapidly at those points^ 
where cold currents meet warm currents* 
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The rapid increase of the temperature in the direction from N. 
to S- and KW. to S.E. on the southern and eastern frontier of 
the Amoor-Territory, and China is produced in a similar manner. 

The cold Liman current, washing the Amoor-Territory as far 
as the southern end of the eastern coast of Corea, brings the cold 
of the iN’orth to the South and transposes the Isothermal Lines 
in the same direction. 

The rough mountain land of Corea has the same effect, augment- 
ing considerably by radiation in the winter the cold, produced by 
the continent, Asia, and brought to Corea by the XW. and 
W. winds. 

In this manner the annual warmth is diminished on the 
eastern and south-eastern frontier of the Amoor-Territory 
(Ussuri-Territory and Corea), because the summer, owing to the 
neighbourhood of the cool sea, does not afford a sufficient com- 
pensation. 

More westerly, near the S.W. and W. coast of Corea, on the 
northern frontier of the Criilf of Petchili, and of northern China on 
the parallel 40°, the climatological limit between the Amoor- 
Territory and China is determined partly by the warm current, 
which washes the W. coast of Corea, enters the Gulf of Pet- 
chili, and in this manner carries southern Isothermal Lines to 
the 1^., partly by the winterly coldness, produced in the northern 
parts of the Amoor-Territory, transported by and hrAV. 
winds to the S. and pushing the Isothermal Lines of low tempera- 
ture to the S. and S.E, That the annual mean temperature in the 
whole of China varies only some degrees, is not only the con- 
sequence of the highland character of Southern China, making it 
cooler, but partly also owing to the currents in the adjacent seas, 
equalising the differences of temperature. 

Thus the most western branch of the Equatorial current 
warms the western coast of Corea and the Gulf of Petchili. Here 
the water, after losing its high temperature, returns cold along 
the coast of Horthein China to the South. To this circumstance 
is also due the fact, that the most northern part of China has in 
winter a mild climate in relation to the severe climate of the 
neighbouring “ Amoor-Territory.’^ 

The effect of the currents of the Pacific Ocean on the tempera- 
ture of the air on Eastern Asia is illustrated most clearly by the 
Isothermal Lines for January. 

The shape of the Isothermal Lines for January, the best repre 
sentatives of the cold season, resembles much the Isothermal Lines 
for the year. * 

Northerly from the parallel 35° they fall to the South, as we 
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start from the meridian 100® to the East ; and reach their most 
southern point near the coast, where they suddenly trend to the 
^^'orth. 

Between the parallel 35° and 20° the Isothermal Lines of 
January on the continent and on the adjacent ocean, have the 
direction W.S.W. to E.XE. ; and finally, to the south of the 
parallel of 20° the Isothermal Lines are nearly parallel to the circles 
of latitude. 

According to our isothermal charts the variation of the tem- 
perature with the geographical position in January is (longitude 
and latitude) greater than in any other month. 

The numerical values of this great variation of the temperature 
in the direction of the parallels and meridians are contained in the 
tables (136), (137) and (138), derived by means of the chart 
of Isothermal Lines for January. 

Between the latitudes 55° and 35° the temperature of January 
decreases from the longitude 100° to 126°, afterwards it increases 
very much in the direction to the East. 

The island of Saghalin is on its western coast, to tlie north of 
50° latitude, about two degrees warmer than the opposite continent. 
This difference of the coasts of the sea of Japan on the same lati- 
tudes increases, beginning from the parallel 50°, to the South, At 
Vladivostok, compared with the corresponding coast of Yesso it is 
equal to 8° Celsius ; on the parallel 40°, where the sea of Japan is 
most extended from W. to E., it reaches its Maximum, 10° C. 

Afterwards, more to the South, this difference decreases, because 
the sea of Japan becomes smaller ; and on the southern end of 
Corea, where the Line of 0° Celsius passes, it is only 2° Celsius. 
The eastern coasts of Saghalin and Yesso are in January some 
2 — 3 degrees warmer than the western coasts ; but the southern 
and south-eastern coast of Nipon 4 — 6 degrees warmer than its 
northern and western coast, on the same latitude. 

The Isothermal Lines of January on the seas and islands of 
Eastern Asia have very often the same direction as the sea cur- 
rents, the direction of the Kiirosiwo, of the Tsusima and Liman 
currents, indicating especially the course of the Isothermal Lines. 

The cold 17. W. wind, coming from the cold continent and over- 
flowing the sea and the islands, blows at right angles to these 
Isothermal Lines, and to the direction of the before-mentioned water 
currents. Passing therefore very soon, after having run through a 
short distance, from the cold Liman current to the warm Tsusima 
and Kurosiwo current, the KAY. becomes suddenly warm. Con- 
sequently near the frontier between the cold Liman and warm 
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Tsnsima current the Isothermal Lines are most close and form the 
S.E., limit of the so-called Amoor-Territory. 

There the temperature increases Celsius, as the latitude de- 
creases 1®, or more than 2 Celsius in 100 kilometres [cf. table (138), 
longitude 130°, latitude 37 ®5]. 

The Isothermal Lino of zero in January descends, on the meri- 
dian of Corea, to the parallel of 35®, Trhich proves, that besides the 
continental X, X.W, and W. vdnds, the considerable land-mass 
of Corea gives also a perceptible contribution to the coldness of 
Eastern Asia during the rvinter. 

The temperature of Northern China also in January, as in all 
other seasons, varies in the direction from N. to S. much less 
than in any other country of Eastern Asia. 

Southern China, considered as a whole, differs very little from 
Northern China in relation to the temperature, but its Isothermal 
Lines are — on account of the warm southern sea of China — during 
all seasons more close than in Northern China. 

The Isothermal Lines of January resemble, with few deviations, 
those of the other cold months of the year : November, December, 
Eebruary and March (See Charts). 

During these cold months the sea is warmer than the continent 
and the islands. 

As, in spring, the sun ascends to the north and its height in the 
northern hemisphere increases, the dry land becomes warm sooner 
than the ocean. Consequently in spring, the temperature of tlie 
air over the land approaches that of the air over the sea, and the 
Isothermal Lines of April are nearly parallel to the parallel 
circles. 

In May, the temperature of the air over the continent, 
situated to the south of the parallel 30®, is nearly equal to that 
of the air over the sea on the same latitudes ; north of 
that parallel, 30®, the air of the continent is much warmer 
than that of the islands and ocean. The same law holds good 
during June, July and August, only with the exception, that in 
Ussuri-Temtory, near the meridian of 130®, on the land, the 
Isothermal Lines begin to descend rapidly to tbe S.; and con- 
sequently, that tbe Ussuri-Territory and the mouth of the A moor 
river, subjected, as is the whole of Eastern Asia, to a severe winter, 
have no part in the extraordinary high summer temperature of the 
Asiatic continent. 

In July, representing the summer, all the differences of table 
(143) are negative; and in the N. its absolute value is greater than 
in the S., where it equals zero : i.e, tlie East is on all longitudes, 
northerly from the latitude 25®, cooler than the West. During 
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141 Variation of the Mean Monthly Temperature of April, as the Latitude decreases 5 degrees. 
Longittde = HO.^O HS.^O 120."0 125. °0 ISQ.M ISS.^O 140.'’0 145.°0 

Latitude 52. "S +4.9 +5.3 +5.8 +5.8 +5.0 +4.7 +4.4 +4.4 

47. 5 +3. 0 +3. 6 +8. 4 +3. 2 +8. 3 +3. 4 +8. 7 +3. 4 

42.5 +4.0 +4.5 +5.0 +4.6 +3.0 +4.1 +4.1 +4.0 
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table (148) I have supposed, that the temperature of the water of the cold streams in the seas of Japan 
and Okhotsk is in winter equal to 0° Celsius, and have distinguished these temperatures 0° and the 
numbers, deduced by its help, by asterisks. 
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The lines of isabnormal temperature, as the Isothermal Lines, 
of Dove for Eastern Asia are very incomplete, and differ much 
from our tables (150) and (151), especially for the Southern 
Amoor-Territory during the cold season. 

For example, according to the Charts of Dove, the Lines of 
Isabnormal Temperature in January, crossing the Amoor- 
Territory in the direction of S.S.W, to N.N.E. and passing by 
Vladivostok and Nikolajevsk indicate the anomaly — 4° Eeau- 
mur or — 5^ Celsius ; but our observations prove, that the right 
Thermal Anomalies, according to table (150), are respectively 
— 15°0 and — 11 °1 Celsius. 

Just so the observed negative Thermal Anomalies of Japan 
in January are, table (151), some degrees greater than those of 
Dove's Chart. 

At the highest northern limit (Yakutsk), and the lowest 
southern limit of the countries under review, (India beyond the 
Ganges and Philippine Islands), the error of Dove’s Lines of 
Isabnormal Temperature of January is small. 

Dove’s Lines of Isabnormal Temperature of July accord 
within some degrees with the observed quantities (150) and 
(151). 

We learn from these two tables, that the greatest part of 
Eastern Asia during about 8 months of the year (the cold 
season) is too cold in relation to the Latitude — and during the 
warm season (about 4 months, June — September) too hot; that 
moreover the absolute value of the positive anomalies in sum- 
mer are smaller than the absolute value of the negative anoma- 
lies during the cool season; and that at last, in consquence 
of these two circumstances the whole of Eastern Asia, on an 
average for the 3 ^ear, is too cold, in regard to its latitude. 

As tables (150) and (151) demonstrated, there are some parts 
of Eastern Asia, whose isothermal anomalies are negative (too 
cold) not only during the cool season (8 months), but the whole 
year. To this category belong: the Coasts of the sea of Okhotsk, 
of the Amoor-Territory, Saglialin and Yesso, which have no part 
in the extraordinarily hot summer of the Continent of Eastern 
Asia, because the cold water of the neighbouring seas, and the 
fog produced by S. and S.E. winds, make the confined land cold. 

The rest of Eestern Asia, as far as the parallel of 15^0 — the 
Amoor-Territory, China, Southern Japan and Formosa — have 
during the cool season negative, during the summer positive 
anomalies. 

Nearer to the equator the thermal anomalies become very 
small. 
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In Europe, in contrast with the Cold Eastern Asia, the 
Thermal Anomalies during the whole year are positive : i.e, 
Europe is in all months too warm for its latitude. 

In January these Anomalies of Europe vary, according to the 
Lines of Isabnormal Temperature, drawn by Dove, between 0 
degrees Celsius (on the frontier between Europe and Asia) and 
+ 15 degrees Celsius (in Scotland and Scandinavia), and the 
Lines of Isabnormal Mean Monthly Temperature have nearly 
the direction S.W. to N.E. or that of the Gulf stream. 

In July the whole of Europe is between 0^ Celsius (near its 
most w^estern frontier) and 5° Celsius (near its eastern and 
south eastern frontier) too warm. 

Therefore, when comparing the Amoor- Territory in January 
with N.W. Europe, — for instance Great Britain, having nearly 
the same latitude, we find, that Europe is about IS"' too warm, 
and at the same time the Ainoor-Territory about 15"^ too cold, 
or a difference of 28“ in the Mean Temperature. 

In July this latter difference is very little. 

^:ipain, situated nearly on the same latitude as northern 
China and Japan, is in July some degrees cooler than Northern 
China and Japan, but in winter about 12 degrees ^varmer. 

The following tables (152) and (153) I have arranged, in 
order to compare the west coast of the old world with its eastern 
coast, in regard to the mean monthly temperature of the air on 
the same latitudes. 

This comparison is interesting not only for itself, but for this 
reason, that the figures of tables (152) and (153) show plaiuly 
the great influence, which the distribution of the dry land anil 
water (with its currents) over the globe has on the tdimate 
of the surface ; and that next to the latitude of any place on 
the globe this distribution oi land and water is the most im- 
portant factor, in determining the temperature of the air. 

Thus, in accordance with table (152), the difference A. E. 

in January, on an average of our eight pairs of 'corresponding 
places, is — 25" Celsius; i.e, the eastern coast of the old world 
between the latitudes 40" and 02" is in January about 25 
degrees Celsius cooler than western Europe; nearly the same 
difference (28 degrees), as we have obtained by the lielp of the 
Thermal Anomalies of table (150) and the charts of Dove. 

That Western Europe about 18*^ ivarmer than the normal 
temperature, must be ascribed to the effect of the Gulfstream 
carrying the heat of the Equator to the N.W., to Western 
Europe : and that Eastern Asia, on the same latitude, is about 
lo tinder the normal temperature, must be attributed to the 
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effect of the colossal dry continent of Asia, producing in winter 
through radiation great cold, and sending this cold by W., 
N.W. and N. winds also to its eastern parts. 

The distance between Western Europe and Eastern Asia is 
about equal to the distance from the equator to the pole, 10,000 
kilometres. According to the researches of Dove, supposing, 
that the temx^erature varies only with the latitude and not with 
the longitude, in January the normal mean temperature of the 
North Pole is — 32. "5 and that of the Equator 26. Hence 
the variation of the temperature, depending only upon the 
variation of 90 degrees in latitude or 10,000 kilometres of dis- 
tance, is 58.^9 Celsius ; whilst the variation of the temperature, 
produced by a variation of about 120 degrees in longitude or, 
in this case of 10,000 Kilometres of distance, is nearly 28°. 

Therefore the influence of the longitude on the mean tem- 
perature of the air or, in this case, the influence of the contrast 
between the warm Gulf stream and the cold Eastern part of 
the colossal dry continent of Asia, or the influence of the dis- 
tribution of land and water on the mean temperature of January 
is nearly a half of that of the latitude. 

The important part, w^hich the distribution of land and water 
over the globe plays, not only in regard to the geographical dis- 
tiibution of temperature, but to all other meteorological pheno- 
mena, has been observed only lately by meteorologists, and 
is shown very clearly by means of the excellent charts of Isobaric 
Lines, and of prevailing wunds over the globe, constructed 
b}" A. Buclian. 

The diflVrence between the mean temperature of January on 
the same latitude in Noith China and Japan on the one hand, 
and 111 w^estern Europe (Spain, Sicily, Madeira) on the other 
hand, is on an average, accordingly to (153), A. — E. = — 13.°0 
Celsius. As Western Europe then, near the latitude 36°, has 
nearly its normal tcinperatuie in January, the greatest part of 
the diflerence — 13. °0, by which Asia is cooler than Europe, is 
the eft'ect of the cold, partly produced by the countries them- 
selves under review (North China and Japan), and partly 
brought about by tire continental winds W., N.W. and N. from 
the iiiterior of Asia. 

These continental winds from the cold Inner-Asia make 
Bouthern Japan, though surrounded by two warm water cur- 
rents — Kurosiwo and Tsusima streams — in winter, as cold as 
Great Britain, which lies about 20° more to the north than 
Bouthern Japan [cf. tables (152) and (153). In summer, when 
these cold continental winds do not blow, Bouthern Japan, 
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PEKING. 

Hourly Eange of the Atmospheric Pressure. 

Derived from observations made 1841 — 49 at 5 a.ra., 
7 a.m., 9 a.m., 11 a.m., 1 p.m., 3 p.m., 5 p.m., 7 p.m., 9 p.m., 
and 1850 — 65. Taken from my treatise On the Climate of 
Peking.” 

Millimetres. 


154 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Midnight... 

+0.32 

+ 0.45 

+ 0.41 

+0.48 

+0.38 

+0.34 

1 

-fO.29 

+ 0.43 

+0.40 

+0.42 

+0.30 

+0.30 

2 

+0.21 

+ 0.40 

+ 0.36 

+0.35 

+ 0.18 

+0.22 

3 

+0.11 

+0.36 

+ 0.25 

+0.30 

+0.13 

+0.15 

4 

+0.07 

+0.29 

+ 0.18 

+ 0.34 

+0,21 

+0.28 

6 

+0.07 

+ 0.24 

+ 0.26 

+0.43 

+0.46 

+0.52 

6 

+ 0.10 

+0.30 

+ 0.53 

+0.73 

+0.81 

+ 0.68 

7 

+0.36 

+0.49 

+ 0.83 

+ 1.04 

+ 1.06 

+0.82 

8 

+0.69 

+0.85 

+ 1.10 

+ 1.24 

+ 1.25 

+0.94 

9 

+0.91 

+ 1.01 

+ 1.28 

+ 1.36 

+ 1.28 

+0.94 

10 

+0.97 

+0.95 

+ 1.18 

+ 1.22 

+ 1.16 

+0.82 

11 

+0.73 

+0.76 

+0.86 

+0.92 

+0.85 

+0.66 

Noon 

+0.11 

+0.19 

+0.42 

+0.42 

+0.39 

+0.38 

1 

—0.64 

—0.59 

—0.37 

—0.19 

—0.08 

—0.11 

2 

—1.06 

—1.18 

—0.95 

—0.82 

—0.56 

—0.54 

8 

—1.13 

—1.33 

—1.28 

—1.24 

—1.02 

—0.96 

4 

—1.08 

—1.37 

—1.52 

—1.54 

—1.38 

—1.22 

5 

—0.88 

—1.26 

—1.53 

—1.71 

—1.52 

—1.40 

6 

—0.62 

—0.98 

—1,31 

—1.60 

—1.48 

—1.36 

7 

—0.36 

—0.54 

—0.87 

—1.20 

—1.27 

—1.03 

8 

—0.09 

—0.22 

—0.44 

—0.74 

—0.78 

—0.57 

9 

+0.19 

+0.04 

—0.12 

—0.33 

—0.35 

—0.17 

10 

+0.32 

+0.25 

+0.11 

—0.02 

—0.08 

+0.05 

11 

+0.32 

+0.37 

+0.25 

+0.23 

+0.13 

+0.18 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Midnight... 

+0.18 

+0.18 

+0.11 

+ 0.13 

+ 0.29 

+ 0.37 

1 

+0.12 

+0.10 

+0.07 

+ 0.13 

+ 0.24 

+0.36 

2 

0.00 

+0.01 

—0.01 

+ 0.08 

+ 0.18 

+0.30 

3 

—0.08 

0.00 

—0.05 

— o.oi 

+ 0.08 

+0.24 

4 

—0.02 

+0.03 

0.00 

—0.01 

+ 0.01 

+0.12 

5 

+0.13 

+ 0.13 

+ 0.21 

+0.17 

+ 0.02 

+0.02 

6 

+0.31 

+0.29 

+0.43 

+0.43 

+0.14 

+0.03 
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July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

7 

... +0.49 

+0.46 

+0.61 

+0.73 

+0.44 

+0.21 

8 

... +0.63 

+0.61 

+0.81 

+ 1.04 

+0.72 

+ 0.54 

9 

... +0.73 

+0.72 

+0.96 

+ 1.21 

+0.92 

+0.85 

10 

... +0.67 

+0.69 

+0.97 

+ 1.11 

+0.93 

+0.91 

11 

... +0.51 

+0.55 

+0.68 

+0.87 

+0.64 

+0.61 

Noon .. 

... +0.30 

+0.34 

+0.29 

+0.38 

+ 0,10 

+0.03 

1 .. 

... +0,04 

—0.04 

—0.13 

—0.29 

—0.52 

—0.66 

2 .. 

... —0.28 

—0.36 

—0.50 

—0.71 

■ — 0.87 

—0.98 

3 .. 

... —0.53 

—0.64 

—0.89 

—0.97 

—1.01 

—1.14 

4 .. 

... —0.71 

—0.84 

—1.04 

—1.09 

—1.03 

—1.01 

6 .. 

... —0.82 

—0.93 

—1.07 

—1.16 

—0.91 

—0.80 

6 .. 

.... —0.82 

—0.88 

—0.98 

—1.01 

—0.64 

—0.54 

7 .. 

... —0.70 

—0.58 

—0.59 

—0.69 

—0.34 

—0.25 

8 .. 

,... —0.43 

—0.26 

—0.27 

—0.41 

—0.05 

+0.02 

9 .. 

.... —0.07 

+ 0.01 

— 0,01 

—0.12 

+ 0.15 

+0.23 

10 .. 

... +0.13 

+0.17 

+ 0.16 

+ 0.08 

+0.28 

+ 0.33 

11 .. 

... +0.20 

+ 0.28 

+ 0.25 

+ 0.21 

+ 0.37 

+0.39 


SHANGHAI 

Hourly Eange of the Atmospheric Pressure. 


Derived from observations, made during about two years? 
1873 and 1875-76. 
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"Winter. 

Spring. 

Summer. 

Autumn. 

mm. 

mm. 

mm. 

mm. 

Midnight 

+0.21 

+ 0.19 

+0.03 

+0.14 

1 

+0.13 

+0.06 

—0.12 

+ 0.02 

2 

0.00 

—0.15 

—0.25 

—0.13 

3 

—0.13 

—0.30 

—0.36 

—0.30 

4 

—0.22 

—0.33 

—0.40 

—0.35 

5 

—0.18 

— 0.2G 

—0.25 

—0.21 

6 

—0.02 

+0.03 

0.00 

+ 0.O4 

7 

+0.24 

+ 0.38 

+ 0.28 

+0.35 

8 


+0.60 

+0.45 

+0.58 

9 

+0.81 

+0.80 

+0.56 

+0.77 

10 

+0.91 

+0.86 

+0.58 

+0.81 

11 

+0.G3 

+0.69 

+0.50 

+0.55 

Noon 

—0.02 

+0.33 

+ 0.26 

+0.10 

1 

—0.57 

—0.13 

—0.03 

—0.44 

2 

—0.85 

—0.52 

—0.18 

—0.71 

3 


—0.77 

—0.50 

—0.78 

4 


—0.90 

—0.62 

-0.73 
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SHAN GHAI . — Continued 



Winter. 

Spring. 

Summer. 

Autnmn. 


mm. 

mm. 

mm. 

mm. 

5 

—0.58 

—0.86 

—0.60 

—0.59 

6 

—0.31 

—0.70 

—0.46 

—0.36 

7 

—0.02 

—0.35 

—0.23 

—0.08 

8 

+0.15 

+0.04 

+0.08 

+0.14 

9 

+0.28 

+0.30 

+0.37 

+0.31 

10 

+0.38 

+0.47 

+0.51 

+0.40 

11 

+0.34 

+0.50 

+0.47 

+0.40 


DEGIMA. 

Hourly Eange op the Atmospheric Pressure. 

Derived from observations made during 10 years 1845 — 
1855 at 6 a.m., 9 a.m., 3i p.m., 10 p.m., and Hourly One Day 
every Month. See Meteorologische Waarnemingen in Neder- 
land Zijne Bezittiugen, 1856. 
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Winter. 

Spring. 

S’mer. 

A’tumn. 

Year. 


mm. 

mm. 

mm. 

mm. 

mm. 

Midnight ... 

+0. 22 

+0. 32 

+0. 26 

+0. 29 

+0, 27 

1 

+0. 14 

+0. 35 

+0. 28 

+0. 11 

+0. 22 

2 

+0. 12 

+0. 46 

+0. 21 

+0. 06 

+ 5. 21 

3 

+0. 13 

+0. 49 

+0. 15 

+0. 08 

+0. 21 

4 

+0. 07 

+0. 54 

+0. 07 

+ 0. 09 

+0. 19 

5 

+0. 13 

+ 0. 53 

+0. 04 

—0. 02 

+0. 17 

6 

+0. 11 

+0. 56 

+0. 07 

+0. 06 

+0. 20 

7 

+0. 12 

+0. 30 

+ 0. 05 

+0. 22 

+0. 17 

8 

+0. 29 

+0. 20 

+0. 09 

+0. 52 

+0. 27 

9 

+0. 39 

+0. 29 

+0. 12 

+0. 33 

+0. 28 

10 

+0. 38 

—0. 06 

+0. 16 

+0. 57 

+0. 26 

11 

+0. 33 

—0. 26 

+0. 29 

+0. 42 

+0. 20 

Noon 

+0. 20 

—0. 37 

+0. 24 

+0. 27 

+0. 08 

1 

0. 00 

—0. 44 

+ 0. 16 

—0. 03 

—0. 08 

2 

—0. 28 

—0. 71 

—0. 12 

—0. 51 

—0. 40 

3 

—0. 45 

—0. 44 

—0. 31 

—0. 59 

—0. 43 

4 

—0. 40 

—0. 33 

—0. 40 

—0. 59 

—0. 43 

6 

—0. 57 

—0. 51 

—0. 54 

—0. 56 

—0. 55 

6 

—0. 51 

—0. 43 

—0. 48 

—0. 62 

—0. 51 

7 

—0. 40 

—0. 82 

—0. 39 

—0. 37 

—0. 37 

8 

—0. 12 

—0. 28 

—0. 13 

—0. 21 

—0. 19 

9 

—0. 05 

—0. 06 

—0. 11 

+0. 05 

—0. 05 

10 

+0. 02 

—0. 01 

+0. 07 

+0. 22 

+0. 07 

11 

+0. 17 

+ 0. 11 

+0. 14 

+0. 17 

+0. 14 
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MONTHLY MEANS OF THE ATMOSPHERIC PEESSCRE. 


SI-WAN-TZE. 


2 Years, September, 1873 — September, 1875. 


157 

Monthly Means. 




7 a.m. 

1 p.m. 

8 p.m. 

Mean. 


mm. 

mm. 

mm. 

mm. 

January 

663, 1 

662. 7 

662. 5 

662. 8 

February 

661. 9 

661. 3 

662. 2 

661. 8 

March 

660. 6 

660. 5 

660. 4 

660. 5 

April 

658. 6 

658. 2 

658. 0 

658. 3 

May 

657. 4 

657. 0 

656. 9 

657. 1 

June 

656. 3 

656. 0 

655. 9 

656. 1 

July 

655. 8 

655. 2 

665. 2 

655. 4 

August 

658. 3 

657. 9 

658. 1 

658. 1 

September 

661. 4 

660. 9 

660. 8 

661. 0 

October 

664. 0 

663. 1 

662. 9 

663. 3 

Kovember 

662. 9 

662. 6 

662. 7 

662. 7 

December 

662. 2 

661. 6 

662. 4 

662. 1 

Mean 

660. 2 

659. 7 

659. 8 

659. 9 


NEW-CHWANG. 

1 Year, 1872. 
Monthly Means. 


168 4 a.m. 9 a.m. Noon. 3 p.m. 8 p.m. Mean. 

mm. mm. mm. mm. mm. mm 

January 771.8 771.8 771.2 771.0 771.4 771.4 

February 771. 7 771. 7 771. 1 770. 9 771. 2 771 3 

March 763. 6 763. 3 763. 1 762. 4 762. 6 763' 0 

April 760.1 760.7 760.3 759.8 760.1 760*2 

May 755. 3 755. 8 755. 3 754. 7 755. 4 755' 3 

June 755. 1 755. 3 755. 1 764. 7 155. 1 755’ j 

July 749. 4 749. 3 749. 1 748. 9 749, 4 742! 2 

August 750. 5 750. 6 750. 3 749. 5 750. 7 750. 3 

September ... 758. 8 758. 6 758. 6 758. 2 759. 0 1S8 1 

October 763. 0 763. 1 762. 8 762. 2 762. 5 762’. 7 

November ... 765. 0 765. 4 765. 6 764. 9 764. 8 765! 1 

December 764. 3 764. 6 764. 6 764. 0 764. 6 764* 4 

Mean 760. 7 760. 9 760. 6 760. 1 760. 6 760 6 
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TAKU. 

Monthly Means. 

159 7 a.m. 1 p.m. 9 p.m. Mean. 

1873 mm. mm. mm. mm. 

January 773. 0 771. 6 772. 5 772. 4 

February 769. 1 768. 1 768. 0 768. 4 

March 766. 8 766. 5 766. 3 766. 5 

April 759. 4 759. 4 750. 4 759. 4 

May 767. 2 766. 2 756. 2 766. 5 

June 755.5 754.9 754.7 755.0 

July 752. 3 752. 3 762. 6 762. 4 

August 755. 2 765. 1 755. 2 755. 2 

September 760. 7 760. 4 760. 4 760. 5 

October 764. 8 764. 5 764. 5 764. 6 

November 766. 8 767. 1 767. 9 767. 3 

December 770. 4 769. 9 770. 1 770. 1 

7 a.m. 1 p.m. 9 p.m. Mean. 

1874 mm. mm. mm. mm. 

January 772. 6 771. 9 772. 6 772. 4 

February 769. 9 769. 9 770. 1 770. 0 

March 768. 6 768. 1 767. 6 768. 1 

April 761. 2 759. 9 759. 9 760. 3 

May 755. 7 754. 7 755. 2 755. 2 

June 754.1 753.1 753.3 753.5 

July 753. 1 753. 3 753. 1 753. 2 

August 754. 4 753. 6 753. 6 753. 9 

September 761. 4 760. 7 760. 7 760. 9 

October 768. 0 767. 4 767. 6 767. 7 

November 770. 4 768. 9 769. 9 769. 7 

December 769. 9 769. 6 769. 9 769. 8 

7 a.m. 1 p.m. 9 p.m. Mean. 

1875 mm. mm. mm. mm. 

January 761.4 770.6 770.9 771.0 

February 769. 9 769. 6 769. 9 769. 8 

March 764. 5 764. 3 764. 5 764. 4 

April 760. 9 759. 9 760. 7 760. 5 

May 758. 4 757. 9 757. 7 758. 0 

June 754. 1 753. 1 753. 3 753. 5 

July 751. 8 751. 6 751. 3 751. 6 

August 756. 7 756. 2 756. 2 766. 4 

September 760. 7 760. 4 760. 4 760. 5 

October 766. 3 765. 8 705. 5 705. 9 

November 769. 6 768. 9 768. 9 769. 1 

December 771.9 771.1 771.9 771.6 
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Means 

OF THE 

1 Three Years 1873 — 

75: 


160 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


7 a.m.,. 

.. 772. 3 

709. 6 

706. 0 

760. 5 

757. 1 

754. 6 


1 p.m., 

... 771. 4 

709. 2 

760. 3 

759. 7 

756. 3 

753. 7 


9 p.m.,, 

... 772. 0 

709. 3 

760. 1 

760. 0 

756. 4 

753. 8 


Mean . 

... 771.9 

709. 4 

766. 3 

760. 1 

756. 6 

754. 0 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

7 a.m.,, 

... 752. 4 

755. 4 

760. 9 

760. 4 

768. 9 

770. 7 

762. 9 

1 p.m., 

... 752. 4 

755. 0 

760. 5 

765. 9 

768. 3 

770. 2 

762. 4 

9 p.m., 

... 752. 3 

755. 0 

760. 5 

765. 9 

768. 9 

770. 6 

762. 6 

Mean . 

... 752. 4 

755. 1 

760. 6 

766. 1 

768. 7 

770. 5 

762. 6 


161 

OSAKA. 

1 Year, 1870. 
Monthly Means. 

8 a.m. 

Noon. 

10 p.m. 


mm. 

mm. 

mm. 

Winter 

764.4 

763.2 

763.9 

Soring 

761.3 

760.5 

761.3 

Summer 

756.8 

756.5 

757.2 

Autumn 

763.0 

762.0 

762.4 

Mean 

761.4 

760.6 

761.2 

162 

YOKOHAMA. 

1 Year, 1870. 
Monthly Means. 

7 a.m. 

2 p.m. 

9 p.m. 


mm. 

mm. 

mm. 

January 

762.1 

759.6 

760.9 

February 

763.3 

761.6 

761.9 

March 


760.2 

761.4 

April 

761.9 

760.5 

761.3 

May 

761.7 

759.5 

760.1 

June 

758.0 

757.1 

757.6 

July 

756.7 

755.9 

756.7 

August 

756.3 

755.4 

756.2 

September 


758.4 

759.3 

October 

762.0 

760.5 

761.9 

November 


7G4.9 

765.7 

December 

7G0.1 

759.2 

760.0 

Mean 


759.4 

760.2 
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KELUNG. 

Years, September 1873 — August 1875. 


163 

Monthly Means. 




7 a.m. 

1 p.m. 

9 p.m. 


mm. 

mm. 

mm. 

January 

7GG.6 

765.7 

766.6 

February 

765.0 

764.6 

765,1 

March 

763.0 

7G2.5 

7G3.0 

April 

761.2 

760.7 

761.0 

May 

756.8 

756.2 

756.6 

June 

754.6 

754.0 

754.4 

July 

751.8 

751.0 

751.7 

August 

752.6 

751.8 

752.6 

September 

752.4 

752.0 

752.7 

October 

759.0 

758.4 

759.5 

November 

764.1 

763.2 

764.1 

December 

704.3 

763.5 

764.3 

Mean 

759.3 

758.5 

759.3 


According to this, tlie height of the Barometer reaches in 
Eastern Asia, as is usually observed in other countries, every 
day two maxima and two minima ; one principal maximum in 
the morning between 9 and 10 o’clock, one principal minimum 
in the afternoon between 4 and 5 o’clock, one secondary maxi- 
mum at midnight, and one secondary minimum in the morn- 
ing between 3 and 5 o’clock. 

Unfortunately, we know exactly these times only for three 
places, Peking, Shanghai and Decima, hourly observations not 
having been made at our other forty stations in Eastern Asia. 


TIMES OF THE DAILY MINIMA OF THE ATMOS- 
PHEPJC PEESSUEE. 

Absolute Minimum — Afternoon. 


164 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


h. 

h. 

h. 

h. 

h. 

h. 

Peking 

3.0 

3.8 

4.5 

5.0 

5.1 

5.1 

Shanghai .. 

2.8 



4.3 


... 

Decima 

5.3 



6.3 




July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


h. 

h. 

h. 

h. 

h. 

h. 

Peking 

5.5 

5.1 

5.0 

5.0 

3.8 

3.0 

Shanghai .. 

4.4 



3.2 

... 

. . . 

Decima 

5.3 



5.0 


... 
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Secondakt Minimum — Foeenoon. 


165 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


h. 

h. 

h. 

h. 

h. 

h. 

Peking 

4.4 

5.0 

4.0 

3.0 

3.0 

3.0 

Shanghai .. 

4.3 



3.7 


... 

Decima 

4.0 


... 





July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


h. 

h. 

h. 

h. 

h. 

h. 

Peking 

3.0 

3.0 

3.0 

3.5 

4.4 

5.4 

Shanghai .. 

3.7 


» r • 

3.7 

. . • 

... 

Decima 

5.0 

« . • 


5.0 

... 

... 


TIMES OF THE DAILY MAXIMA OF THE ATMOS- 
PHEEIG PEESSURE. 


Absolute Maximu3i — Foeenoon. 


1G6 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


h. 

h. 

b. 

b. 

b. 

h. 

Peking ... 

10.0 

■9.2 

9.1 

9.0 

8.9 

8.5 

Shanghai , 

9.7 

... 

• • • 

9.7 

... 

... 

Decima ... 

9.7 

... 


5.0 

... 

... 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


h. 

b. 

b. 

h. 

b. 

h. 

Peking ... 

9.1 

9.2 

9.6 

9-2 

9.5 

9.7 

Shanghai 

9.7 


... 

9.7 



Decima . . . 

11.3 



10.3 

... 

... 


Secondaey 

MaXIMU3I- 

— Neae 

Midnight. 


167 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


h. 

b. 

b. 

h. 

b. 

b. 

Peking . . . 

10.5 

p. 0.5 a. 

0.5 a. 

0.1 a. 

0.1 a. 

0.1a. 

Shanghai 

10.5 

p. ... 


10.7 p. 


Decima ... 

11.9 

p. ... 



. . . 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Peking 

h. 

b. 

b. 

b. 

b. 

b. 

11.5 

p. 11.5 p. 

11.0 p. 

11.7 p. 

11.3 p. 

11.7 p. 

Shanghai 

10.5 

p. ... 

10.3 p. 


X. * 

Decima .. 

0.7 a. ... 


11.7 p. 

... 

. . . 
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llie Amoor-Territory (Nircliinsk, Nikolajevsk), and probably also Japan have much smaller 
daily amplitudes of barometric height, as also Western Siberia and Europe, where they scarcely 
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reach 1mm.; and in many places, as for example at St, Peters- 
' burg, nearly approach zero. 

On the annual period of the daily principal amplitude of the 
atmospheric pressure (168), I cannot say much. Only for 
Peking and Victoria is this period exactly determined. The 
records at these two places prove, that the amount of the mean 
daily amplitude of the atmospheric pressure is comparable with 
the mean daily amplitude of the temperature of the air [cf. the 
above tables (22) and (23)] , depending upon the height of the 
sun above the horizon (the season) and the moisture. 

ABSOLUTE MAXniA AND MINIMA OF THE ATMOS- 
PHEEIO PEESSUKE. 

If more than one year has been observed, the rnean of the 
absolute Maxima and Minima of the single years is inserted 
in the following tables (170) — (192), similarly to what has been 
done above, in constructing the tables (33) — (61). 



NIKOLAJEYSK. 

NEECHINSK. 


1 year ; 1872. 

3 years ; 1872-74. 

170 

Max. 

Min. 

Diff. 

171 Max. 

Min, 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January 

. 7G1.7 

744.9 

16.8 

722,0 

G99.7 

22.3 

February 

. 763.9 

719.8 

14.1 

718.2 

695.6 

22.6 

March 

. 761.9 

749.3 

12.6 

719.4 

622.0 

27.4 

April 

. 704.1 

750.7 

13.4 

715.7 

685.5 

30.2 



. 761.7 

748.7 

13.0 

709.0 

691.3 

18.3 

June 

. 7G1.0 

748.7 

12.3 

707.1 

694.0 

13.1 

Jttiy 

. 757.6 

742.9 

14.7 

707.2 

690.0 

17.2 

August 

756.9 

747.9 

9.0 

708.2 

690.4 

17.8 

September . 

. 761.4 

741.8 

19.0 

715.7 

696.9 

18.8 

October 

. 760.6 

742.9 

17.7 

717.2 

694.3 

22.9 

November 

. 701.0 

744.8 

16.8 

714.8 

694.5 

20.3 

December 

. 702.8 

741.2 

21.6 

719.8 

693.9 

25.9 

Year 

. 764.1 

741.2 

22.9 

724.3 

685.3 

89.0 


VLADIYOSTOK. 

SI-WAN-TSE. 


n year ; 1873. 

2 years ; 

Sept. 1873— 





August 1875. 


172 

Max. 

Min. 

Diff. 

173 Max. 

Min, 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January .... 

. , 



671.5 

657.0 

14.5 

February .... 

.. 7G9.2 

745.9 

23.3 

672.2 

655.5 

16.7 

March 

.. 707.9 

741.8 

26.1 

672.3 

650.6 

21.7 
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VLADIVOSTOK- 

-Continued, 

SI-WAN-TSE- 

-Con, 


Max. 

Min, 

Diff. 

Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

April 

765.0 

742.9 

22.1 

664.1 

648.4 

15.7 

May 

. 757.9 

747.7 

10.2 

662.6 

650.3 

12.3 

June 

. 759.3 

744.9 

14.4 

661.0 

651.6 

9.4 

July 

. 762.8 

746.2 

16.6 

661.5 

650.2 

11.3 

August 

. 759.8 

744.4 

15.4 

665.4 

653.2 

12.2 

September . 

. 763.4 

744.1 

19.3 

666.4 

657.2 

9.2 

October 

. 766.1 

746.5 

19.6 

674.0 

653.7 

18.3 

November.... 

. 765.5 

750.1 

15.4 

671.5 

656.2 

15.3 

December.... 

. 777.9 

767.9 

30.0 

677.0 

652.2 

24.8 

Year 





680.0 

647.7 

82.3 



KALGAN. 

NEWCHWANG. 


-r\year; 1871-72. 

2 years ; 1862 and 1872. 

174 

Max. 

Min. 

Diff. 

175 Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January .... 

702.6 

686.1 

16.5 

779.3 

763.5 

15.8 

February 

. 700.6 

692.4 

8.2 

780.3 

762.3 

18.0 

March 




778.8 

752.2 

21.6 

April 




768.8 

751.6 

17.2 

May 





763.3 

747.3 

16.0 

June 




761.5 

748.7 

12.8 

July 




756.4 

742.0 

14.4 

August 

. 689.4 

679.2 

10.2 

757.6 

743.0 

14.6 

September .. 

. 695.0 

684.8 

10.2 

764.5 

752.9 

11.6 

October 

. 698.9 

687.5 

11.4 

770.7 

754.7 

16.0 

November ., 

. 700.1 

685.6 

14.5 

773.7 

756.5 

17.2 

December.... 

. 705.6 

688.7 

16.9 

774.5 

754.3 

20.2 

Year 




779.3 

742.0 

87.3 



PEKING, 




33 years ; 1841—1874, 



176 

Max. 

Min. 

DifiF, 


mm. 

mm. 

mm. 

January ... 

776.8 

758.5 

18.3 

February ... 

776.2 

754.8 

21.4 

March 

772.7 

750.1 

22.6 

April 

768,4 

746.7 

21.7 
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PE KIN G — Continued, 


Max. Min. Diff. 
mm. mm. mm. 

May 763.9 744.7 19.2 

June 757.5 743.5 14.0 

July 755.1 742.8 12.3 

August 758.6 745.2 13.4 

September 765.2 750.3 14.9 

October 771.3 753.7 17.6 

November 775.2 756.1 19.1 

December 776.8 755.8 21.0 

Year 779.0 741.9 37.1 


TIENTSIN. TAKU. 

1 year; 1872. 3 years; 1873-75. 


177 

Max. 

Min. 


mm. 

mm. 

January 

. 780.9 

761.1 

February 

. 779.1 

765.6 

March 

. 777.2 

753.4 

April 

. 772.7 

753.8 

May 

. 764.9 

752.0 

June 

. 762.2 

752.3 

July 

. 756.4 

746.6 

August 

. 759.4 

749.8 

September .. 

. 763.7 

755.3 

October 

. 771.3 

760.5 

November... . 

. 772.9 

702.1 

December 

. 775.4 

759.1 

Year 

. 780.9 

746.6 


Diff. 

178 Max. 

Min. 

Diff. 

mm. 

mm. 

mm. 

mm. 

19.8 

778.3 

763.6 

14.7 

13.5 

777.5 

757.8 

19.7 

23.8 

777.7 

755.4 

22.3 

18,9 

769.2 

748.5 

20.7 

12.9 

766.7 

748.7 

18.0 

9.9 

758.3 

748.8 

9.5 

9.8 

757.5 

747.1 

10.4 

9.6 

761.6 

750.1 

11.5 

8.4 

767.9 

752.7 

15.2 

10.8 

773.6 

755.5 

18.1 

10.8 

778.0 

759.6 

18.4 

16.3 

782.2 

759.4 

22.8 

34.3 

782.2 

747.1 

35.1 


179 

January 
February 
March .. 

April 

May 


CHEFOO. 
tV year ; 1871-72. 
Max. Miu. Diff. 
mm. mm. mm. 
778.2 7C1.2 17.0 


SHANGHAI. 

1 4 year; 1875-76 
180 Max. Min. Diff. 
mm. mm. mm. 
779.5 765.1 14.4 
772.9 760.5 12.4 

770.2 75^3 ’i’6.9 
767.4 751.7 15.7 
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CHEFOO — Continued, SHANGHAI — Con, 



Max. 

Min. 

Diff, 

Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

June 




759.4 

749.8 

10.1 

July 

761.2 

749.8 

11.4 

757.2 

747.3 

9.9 

August 

764.0 

753.6 

10.4 

759.8 

742.3 

17.5 

September ... 

771.4 

758.7 

12.7 

764.4 

752.1 

12.3 

October 

771.9 

763.0 

8.9 

769.0 

759.5 

9.5 

November 

777.7 

763.8 

13.9 

773.5 

758,1 

15.4 

December 

777.7 

767.9 

9.8 

778.5 

762.6 

15.9 

Year 




779.5 

742.3 

37.2 


VICTORIA. 


DUI. 




6 years. 


1 year; 1874. 

181 

Max. 

Min. 

Diff. 

182 Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January 

772.9 

769.5 

13.4 

769.1 

750.8 

18.3 

February 

773.3 

758.6 

14.1 

768.8 

750.1 

18.7 

March 

771.4 

768.2 

13.2 

767.5 

750.1 

17.4 

April 

766.2 

755.7 

10.5 

762.5 

748.3 

14.2 

May 

763.1 

754.0 

9.1 

761.5 

743.5 

18.0 

June 

760.2 

751.0 

9.2 

753.6 

740.9 

12.7 

July 

769.0 

748.9 

10.1 

753.6 

743.0 

10.6 

August 

759.6 

749.1 

10.5 

754.1 

746.0 

8.1 

September ... 

762.4 

749.7 

12.7 

757.2 

744.5 

12.7 

October 

766.9 

755.2 

11.7 

764.8 

743.5 

21.3 

November 

769.5 

759.7 

9.8 

763.3 

744.0 

19.3 

December 

771.9 

761.0 

10.9 

769.3 

749.1 

20.2 

Year 

774.6 

746.7 

27.9 

769.3 

740.9 

28.4 



YEDO. 


YOKOHAMA. 

2 years ; 

Oct. 1872— Sept. 1874 

1 year ; 1865. 

183 

Max. 

Min. 

Diff. 

184 Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January 

773.1 

748.2 

24.9 

769.7 

746.0 

23.7 

February 

772.6 

753.7 

18.8 

771.6 

744.2 

27.4 

March .... 

776.0 

750.3 

25.7 

773.0 

750.9 

22.1 

April 

769.6 

747.9 

21.7 

769.6 

744.5 

25.1 

May _ 

768.8 

748.8 

20.0 

770.4 

746.1 

24.3 

June .... 

766.9 

750.5 

16.4 

765.1 

750.7 

14.4 

July 

763.8 

747.9 

15.9 

761.6 

744.2 

17.4 
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YEDO- 

^Continued. 

YOKOHAMA- 

•Con, 


Max. 

Min. 

Diff. 

Max, 

Min. 

Diff, 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

August 

. 765.0 

749.0 

16.0 

761.7 

744.2 

17.5 

September .. 

. 767.9 

730.0 

37.9 

769.0 

753.6 

15.4 

October 

. 771.2 

750.5 

20.7 

768.5 

753.1 

15.4 

November .. 

. 776.1 

749.1 

27.0 

773.7 

747.3 

16.4 

December 

. 774.0 

750.8 

23.7 

778.4 

752.4 

26.0 

Year 

. 776.3 

730.0 

46.3 

778.4 

744.2 

84.2 


DECIMA. 


KELUNQ. 



3 years. 


2 years ; 

Sept. 1873— 





Aug. 1875. 


185 

Max, 

Min. 

Diff. 

186 Max. 

Min, 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January 

. 773.1 

755.6 

17.5 

772.6 

759.9 

12.7 

February 

. 771.8 

755.9 

15.9 

771.8 

758.7 

12,4 

March 

. 771.8 

755.9 

15.9 

768.6 

757.3 

11.8 

April 

768.4 

753.2 

15.2 

766.2 

754.0 

12.2 

May 

. 764.7 

751.8 

12.9 

763.5 

749.6 

13.9 

June 

. 762.4 

750.3 

12.1 

758.2 

760.2 

8.0 

July 

761.6 

749.9 

11.7 

755.8 

743.1 

12.7 

August 

.. 761.3 

749.2 

12.1 

756.9 

744.7 

12.2 

September .. 

.. 763.6 

752.0 

11.6 

757.0 

742.6 

14.4 

October 

.. 770.6 

757.9 

12.7 

766.1 

751.6 

14.5 

November . 

.. 770.8 

759.0 

11.8 

768.3 

758.5 

9.8 

December..., 

.. 771.3 

759.5 

11.8 

770.1 

757.5 

12.6 

Year 

.. 774.4 

747.6 

26.8 

772.6 

740.3 

82.3 


MANILA. 


ST. PETEKSBUEG. 





8 years ; 

1872- 

•1874. 

187 

Max. 

Min. 

Diff. 

188 Max. 

Min. 

Diff. 




mm. 

mm. 

mm. 

mm. 

January .... 




7.2 

774.9 

734.7 

40.2 

February . . . . 



7.5 

786.0 

738.2 

47.8 

March 



6.7 

778.8 

738.4 

40.4 

April 



6.2 

772.8 

738.7 

34,1 

May 



7.1 

767.2 

743.8 

23.4 

June 



5.8 

768.7 

745.4 

23.3 

July 



7.0 

766.5 

750.4 

16.1 

August 



9.7 

765.8 

744.0 

21.8 

September 



9.0 

767.7 

740.8 

26.9 

October ... 

f 

** 1 


8.1 

769.6 

740.5 

29.2 
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MANILA— ST. PETERSBUEG— (7on. 



Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

November . 

• f t rtf. 


4.5 

774.5 

735.4 

39.1 

December.... 

.. ... 


6.8 

773.3 

731.6 

41.7 

Year 




15.5 

786.3 

724.9 

61.4 


WARSAW. 

ODESSA. 



3 years ; 

1872— 

1874. 

3 years ; 

1872— 

1844. 

189 

Max. 

Min. 

Diff. 

190 Max. 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January ... 

.. 763.3 

731.2 

32.1 

770.0 

741.4 

28.6 

February ... 

.. 764.5 

736.2 

28.3 

772.3 

742.9 

29.4 

March 

.. 767.0 

734.2 

82.8 

775.5 

746.8 

28.7 

April 

.. 758.4 

736.0 

22.4 

765.1 

745.4 

19.7 

M*ay 

.. 755.1 

735.9 

19.2 

762.9 

745.8 

17.1 

J une 

.. 756.0 

741.0 

15.0 

761.2 

747.0 

14,2 

July 

.. 756.6 

742.4 

14.2 

760.5 

747.8 

12.7 

August 

.. 758.5 

740.7 

17.8 

761.9 

748.2 

13.7 

September 

.. 759.1 

739.6 

19.5 

764.4 

749.2 

15.2 

October ... 

.. 761.5 

740.3 

21.2 

769.4 

750.4 

19.0 

November 

.. 761.3 

730.8 

30.5 

768.3 

743.4 

24.9 

December... 

.. 763.0 

729.4 

83.6 

771.5 

743.0 

28.5 

Year 

.. 768.7 

728.4 

40.3 

776.7 

737.8 

88.9 


JEKATERINBURG. 

BARNAUL 



3 years ; 

1872—; 

1874. 

3 years ; 

1872—1874. 

191 

Max, 

Min. 

Diff. 

192 Max, 

Min. 

Diff. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

January ... 

... 754.0 

725.6 

28.4 

773.5 

743.6 

29.9 

February ... 

... 752.6 

715.1 

87.5 

769.0 

741.1 

27.9 

March 

... 750.8 

716.9 

83.9 

768.8 

736.0 

82.8 

April 

... 746.6 

721.3 

25.3 

764.5 

735.3 

24.3 

May 

... 747.4 

722.5 

24.9 

757.8 

738.5 

24.3 

June 

... 744.1 

717.9 

26.2 

752.7 

731.3 

21.4 

July 

... 738.5 

717.5 

21.0 

747.3 

730.1 

17.2 

August 

... 743.6 

721.1 

22.5 

751.2 

734.9 

16.3 

September 

... 745.5 

714.8 

80.7 

758.3 

737.2 

21.1 

October 

... 752.0 

719.4 

82.6 

767.0 

733.3 

33.7 

November 

... 752.6 

717.7 

84.9 

771.4 

739.4 

82.0 

December... 

... 748.2 

717.8 

80.4 

767.6 

736.9 

30.7 

Year 

... 757.1 

707.8 

49.3 

777.2 

729.9 

47.3 



DIFFEEENCES OF THE ABSOLUTE MAXIMA AND MINIMA OF THE 
ATMOSPHEEIO PEESSUEE. 

Continent op Eastern Asia. — Table (198.) 
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'ormosa about 6 millimetres, therefore much smaller thau at places in table (195), situated to the west 
f Eastern Asia. . ' 

On the Eastern Asiatic continent the monthly irregular barometric oscillation— table (198) 
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varies between 8 and 30 millimetres ; therefore the mean value 
will be nearly 19 millimetres ; it decreases generally from N. 
to S. 

On the East Asiatic islands — table (194) — it ranges between 
4 and 27 mm. (excepting the extraordinarily great value 37.9 
mm, at Yedo, produced by a typhoon in the neighbouring ocean); 
therefore the mean is about 15mm., a little less than the 
mean of the continent — 19mm, 

The annual barometric irregular, non-periodic, fluctuation 
is likewise on the continent of Eastern Asia little greater than 
on the islands. 

The absolute values of the monthly irregular fluctuation in 
places lying West of Eastern Asia, according to tables (195), 
(194) and (193), [excepting only the southerly located posi- 
tions of Funchal, latitude 33®, and Havannah latitude 23®,] 
being in all months of the year nearly the same as at Kelung, 
Victoria and Manila, differ in summer little from those of 
Eastern Asia, but during the cold season they are in Siberia 
and Europe much greater. 

During the summer, when the temperature of the air for 
vast distances in Asia and Europe is nearly the same, the irre- 
gular fluctuation of the barometric condition within the latitudes 
30°-60® in Europe and Western and Eastern Asia is also every- 
where nearly the same ; but during the cold season it is, within 
the district of the air currents proceeding from the Atlantic 
Ocean, in Europe and Western Siberia, considerably greater 
than in Eastern Asia ; where the cold and dry continental N., 
N.W. and W. winds dominate almost continually during the 
winter, and wet sea winds seldom cause disturbances by preci- 
pitation. Therefore, in Eastern Asia the systematic, periodical 
variations of the atmospheric pressure are generally extra- 
ordinary great, but the irregular variations of the barometric 
condition are, in relation to those of other countries, for ex- 
ample, Europe, small. 

That is to say, the irregular non-periodic variations in the 
height of the barometer in ordinary times are but small ; but 
^ere occur in Southern China and on the shores of Southern 
Japan extraordinarily great oscillations of the barometer when 
atmospheric disturbances, the so-called Typhoons, coming from 
the Ocean, touch the coast. 

Typhoons appear only during the hot season, and must be 
considered as exceptional phenomenon ; on an average scarcely 
one occurring within a year. 
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ANNUAL PERIOD. 
NIXOLAJEVSK. 


Monthly means of the Height of Barometer, corrected to 
0° Celsius and to the Level of the Sea. — Table (196.) 



Jan. 

Feb. 

Mar. 

Apr. 

May 

June 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


1854 ... 








1855 ... 

760.6 

758.1 

761.8 

759.4 

756.0 

751.1 


1856 ... 

764.2 

766.8 

760.8 

762.5 

756.1 

754.5 


1857 ... 

756.7 

758.5 

759.3 

758.9 

757.5 

755.3 


1858 ... 

761.2 

760.3 

759.6 

759.5 

753.5 



1860 ... 

762.7 

759.7 

764.3 

753.4 

758.0 

754.9 


1861 ... 

760.8 

757.3 

759.4 

758.1 

754.9 

753.1 


1862 ... 

761.3 

757.1 

761.1 

753.2 

756.0 

751.6 


1863 ... 

755.3 

755.6 

759.0 

754.2 

750.5 

750.2 


1864 ... 

756.9 

757.8 

761.7 

755.7 

754.0 

753.6 


1865 ... 

758.8 

761.2 

757.4 

756.6 

762.4 

750.9 


1866 ... 

759.0 

759.5 

758.0 

757.3 

767.2 

757.1 


1867 ... 

759.6 

763.7 

754.4 

754 5 

754.5 

750.8 


1868 ... 

758.6 

762.0 

760.3 

754.6 

755.3 

763.6 


1872 ... 

755.1 

757.3 

757.3 

758.8 

756.8 

755.2 


1873 ... 

759.1 

757.5 

757.5 

756.2 

755.2 

756.4 


Mean . . . 

759.3 

759.9 

759.2 

756.6 

755.4 

753.4 



July 

Aug, 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1854 ... 




756.3 

761.2 

761.2 


18.55 ... 

746.7 



761.2 

761.1 

758.8 


1856 ... 

755.5 

754.3 

755.1 

756.0 

752.8 

754.6 

757.77 

1857 ... 

751.2 

753.1 

755.4 

757.8 

762.5 

760.3 

757.22 

1858 ... 








I860 ... 

753.7 

751.9 

757.2 

756.8 

768.2 

755.9 

767.22 

1861 ... 

751.9 

750.7 

754.9 

758.0 

758.9 

759.0 

756.42 

1862 ... 

749.1 

754.9 

757.0 

759.0 

755.9 

755.6 

756.98 

1863 .. 

751.9 

755.7 

760.5 

760.2 

758.4 

756.8 

755.69 

1864 .. 

751.8 

753.4 

760.8 



760.9 


1865 .. 

755.0 

752.7 

757.9 

756.6 

759.2 

761.5 

756.68 

1866 .. 

753.5 

756.3 

759.6 

757.8 

755.4 

758.6 

757.44 

1867 .. 

755.4 

753.8 

755.7 

759.0 

756.3 

759.0 

756.39 

1868 .. 

756.4 

757.0 

757.6 

756.3 

758.8 

700.4 

757.57 

1872 .. 

752.9 

753.7 

757.6 

754.8 

756.8 

755.6 

755.99 

1873 .. 








Mean ,. 

753.3 

754.0 

757.1 

757.5 

757.6 

757.9 

756.76 
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VLADIVOSTOK. 

Besides the observations, contained in the table (207) and 
made during one year with an Aneroid barometer, whose cor- 
rections are not known, I possess observations, noticed by the 
Russian Archimandrite Palladius on a good Aneroid barometer, 
verified by myself at Peking. The place of observation has 
been the road of Vladivostok or its neighbourhood, and the 
time of observation daily once at 7 o'clock in the morning. I 
have calculated, by the help of our table (154) the following 
24 hourly, monthly means, corrected for the errors of the 
instrument. 


197 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


1871 .. 

. 7C8.2 

767.2 

762.4 

758.0 

756.4 

756.0 

Mean of 

- 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. Jan. and 






June. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


1871 .. 

. 756.2 

756.9 





762.1 


Hence the annual mean of the atmospheric pressure at the 
sea-level of Vladivostok will be nearly 762.1 millimetres. 


SI-WAN-TSE. 

Observations made three times daily 7 a.m., 1 p.m. and 8 p.m. 
by means of two Aneroid barometers of the I. Russian Observa- 
tory, verified by myself. 


Monthly Means. 
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Jan. 

Feb. 

Mar, 

Apr. 

May 

June 

1873 ... 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1874 ... 

663.5 

662.7 

661.8 

658.9 

656.4 

656.5 

1875 ... 

662.1 

660.9 

659.2 

657.6 

657.9 

655.7 

Mean . . . 

> 662.8 

661.8 

660.5 

658.3 

657.1 

656.0 


July 

Aug. 

Sept. 

Oct. 

Nov, 

Dee. 

1873 ... 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 



661.1 

662.5 

662.5 

663.1 

1874 ... 

1875 ... 

656.8 

654.0 

657.5 

658.7 

661.0 

664.1 

663.0 

661.0 

Mean . . . 

655.4 

658.1 

661.0 

663.3 

662.7 

662.1 


659.9 
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NEWCHWANG. 

Observations, made during 1862 at sunrise and 3 p.m., and 
during 1872 at 4 a.m., 9 a.m., noon, 3 p.m. and 8 p.m., by 
means of Aneroid Barometers, as to whose corrections I have no 
information. The monthly means of the hours mentioned are 
as follows : — 


199 

an. 

Feb. 

Mar. 

Apr. 

May. 

June. 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


1862 ... 

773.7 

770.8 

768.9 

762.3 

761.9 

757.6 


1872 ... 

776.4 

776.3 

768.0 

765.2 

760.3 

760.1 


Mean ... 

775.0 

773.5 

768.5 

763.7 

761,1 

758.8 



July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

Year. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1862 ... 

757.6 

760.2 

765.4 

768.8 

768.4 

771.0 

765.5 

1872 ... 

764.2 

755.3 

763.7 

767.7 

770.1 

769.4 

765.6 

Mean . . . 

, 755.9 

757.7 

764.5 

768.2 

769.2 

770.2 

765.5 


The annual Mean 765.5 is doubtless too great, for New- 
chwang is located 25 — >50 metres above the sea-level. For this 
reason I have inserted in table (207) the numbers of table 
(199), after having subtracted 5mm, 


PEKING. 


Observations, taken from my treatise ‘‘On the Climate of 
Peking ” : — 

Monthly Means, 
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Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 




mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


Mean of ths years 1841 — 1849... 68 63 

66.12 

62.13 

67.96 

54.44 

60.38 


}j 

33 

1850—1855... 67.80 

G7.19 

62.36 

57.81 

53.05 

49.60 




1860,61, 69,) 









70,71,72, >68.32 

66.57 

62.95 

67.81 

53.20 

50.95 




73, 74, ... J 







Mean 


68.25 

66.63 

62.48 

57.86 

53.56 

50.31 




July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year, 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Mean of the years 1841 — 1849... 49.12 

51.80 

57.60 

61.98 

65.75 

67.38 

59.44 

3) 

33 

1850—1855... 48.29 

61.60 

57.03 

62.99 

66.67 

68.20 

59.38 

}) 


1860,61, 69,) 









70, 71, 72, >49.54 

51.31 

57.71 

62.00 

65.51 

66.05 

59,33 

Mean 


iOf i t, ,.,J 

51.57 

57.45 

62.32 

65.98 

67.21 

59.38 
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TAKTJ. 

Observations made on an Aneroid Barometer of the I. R. 
Peking Observatory, and verified several times witbin the period 
1873 — 75 by comparison with the Quicksilver Barometer at 
Peking. Table (201) contains the means of the three hours — 
7 a.m., 1 p.m., and 9 p.m. 


201 J an. P eb. Mar. Apr. May, J une. 

mm. mm. mm, mm. mm. mm. 

1873 772.4 7G8.4 766.5 759.4 756.5 755.0 

1974 772.4 770.0 768.1 760.3 755.2 753.5 

1875 771.0 769.8 764.4 760.5 758.0 753.5 

Mean ... 771.9 7G9.4 766.3 760.1 756.6 754.0 

July, Aug. Sept. Oct. Kov. Dec. Year, 

mm. mm. mm, mm. mm. mm. mm. 

1873 752.4 755.2 760.5 764.6 767.3 770.1 762.4 

1874 753.2 753.9 760.9 767.7 769.7 769.8 762.9 

1675 751.6 756.4 760.5 765.9 769.1 771.6 762.7 

Mean ... 752.4 755.2 760.6 766.1 768.7 770.5 762.65 


SHANGHAI. 


Observations made by means of good Quicksilver Barometers. 
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Monthly Means. 




Jan. 

Feb. 

IMar. 

Apr, 

May. 

June. July, Ang. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm, mm. mm. 

1805—1874.. 

. 770.4 

768.9 

766.1 

762.8 

758.6 

756,5 754 6 755.7 

1875—1876... 

, 771.2 

767.6 

766.0 

762.3 

759.3 

755.3 753.0 755.3 

Height No. of 


Sept, 

Oct, 

Nov. 

Dee. 

Year. 

above years 
the sea. observed. 


mm. 

mm. 

mm. 

mm. 

mm. 

m. 

f Zeittichrift 

1865—1674.. 

, 760.0 

765.2 

769.4 

769.5 

763.1 

0 3*. 

der Oest Gesl. 
fur 

L Met. T. X. 

1875—1876.. 

. 759.0 

761.6 

768.1 

770.1 

762,66 7 1 ' 

O’servatory 

at 

^ Zi-ka-wei. 


The annual mean at the sea-level, according to the observations, 
made at Zi-ka-wei, 1875—1776, equals 762.66 +0.93 = 763.39mm! 
The annual mean Atmospheric Pressure at the sea-level near Shang- 
hai, is therefore, by combining the observations 1865 — 1874 and 
1875—1876 [table (202)] , 763.2mm. 

In “ Sitzungbberichte der Wiener Akademie, Band 36,” 1859, 
page 164, we find the following difierences between the monthly 
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2GB 


means and the annual mean of barometric condition, deduced from 


ten yearly observations, 

1865—18 

74 and 1848—1852 : 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

+7.9 

+ 6.4 

+3.2 

—0.8 

—4.6 

—7.7 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

—9.5 

—8.4 

—2.7 

+ 2.4 

+6.5 

+ 7,3 


Adding these differences to the annual mean 763.2, we have 
the monthly and annual means of Atmospheric Pressure at the sea- 
level : 


203 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


771.1 

769.6 

766.4 

762.4 

758.6 

755.5 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

753.7 

754.8 

760.5 

765.6 

769.7 

770.5 

763.2 


YEDO. 


Observations made by Erwin Knipping, Esq,, on a siphon- 
barometer, Greiner 426. The monthly means of the hours 
7 a.m., 2 p.m. and 9 p.m. are : — 


204 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

1872 ... 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1873 ... 

762.5 

761.7 

764.0 

763.0 

760.2 

759.2 

758.8 

1874 ... 

764.2 

763.9 

763.6 

760.9 

760.6 

759.7 

758,9 

Mean ... 

763.3 

762.8 

763.8 

762.0 

760.4 

759.4 

758.8 

Height 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

aVe the 
sea-level. 


mm. 

mm. 

mm. 

mra. 

mm. 

mm. 

m. 

1872 ... 



763.9 

765.5 

764.1 



1873 .. 

. 760.0 

759.9 

763.2 

763.3 

764.0 



1974 .. 

. 759.2 

760.4 






Mean .. 

. 759.6 

760.1 

763.5 

764.4 

764.1 

761.9 

5 
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MONTHLY MEANS OF THE ATMOSPHERIC PRESSURE. 


YOKOHAMA. 


Observations, taken from Zeitschrift der Oesterreichischen 
Gesellschaft fur Meteorologie T. YII page 47 and page 361.” 
Monthly means. 
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Jan, 

Feb. 

Mar. 

Apr. 

May 

June 

July 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1865 ... 

. 761.8 

762.4 

764.5 

761.1 

760.3 

757.5 

755.3 

1870 ... 

. 760.9 

762.3 

761.1 

761.2 

760.4 

757.6 

756.4 

Mean ... 

, 761.3 

762.3 

762.8 

761.2 

760.3 

757.6 

755.8 

Height 


Aug. 

Sept. 

Oct. 

^7oy. 

Dec. 

Year. 

above 
the sea. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

m. 

1865 ... 

. 758.2 

761.5 

761.5 

764,2 

767.3 

761.3 

3 

'not known. 

1670 ... 

, 756.0 

759.0 

761.5 

765.5 

759.8 

760.1- 

probable 

some 

^ metrea. 

Mean 

. 757.1 

760.3 

761.5 

764.8 

763.5 

760.7 



KELUXG. 

During 1873 and 1874 observed by means of an Aneroid Baro> 
meter, verified by me at Peking ; and in 1875 by means of a 
quicksilver Barometer, constructed by the mechanician Falconer. 

Monthly Means of 7 a.m., 1 p.m. and 9 p.m. 

206 Jan. Feb. Mar. Apr. May. June. 

mm. mm. mm. mm. mm. mm. 

1873 

1874 ... 767.1 764.9 762.9 761.5 755.2 754.7 

1875 ... 76.5.5 764.9 762.8 760.4 757.9 754.0 

Mean ... 766.3 764.9 762.8 760.9 756.5 754.3 

July Aug. Sept. Oct. ISTov. Dec, Year, 

mm. mm. mm. mm. mm. mm. mm. 

1873 750.0 757.9 762.0 762.9 

1874 ... 751.8 752.3 754.7 760.0 765.7 765.2 

1875 ... 751.3 

Mean ... 751.5 752.3 752.4 759.0 7G3.8 764.0 759.1 
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MEAX MONTHLY ATMOSPHEEIC PEFSSUEE. 

CONTINENT OF EASTERN ASIA. — TABLE (207). 

Millimetres, corrected to 0 Celsius. 


Height No. of 

Jan. Feb. Mar, Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. oSSv’d 


mm. 

Yakutsk 759 3 


Ayaa 
Udskoi .... 
Nicolajevsk 
Nerchinsk .. 
Vladivostok 
Si-wau-tse . . 
Kalgau . . . . 
Newchwaug 


756.6 
762 0 
759.3 

710.2 

764.6 
662.8 

695.3 
770.0 


Peking 768.2 

Tientsin 772.6 

Taku 771.9 

Chefoo 769.9 


mm. 

760.8 

758.2 

758.5 

759.9 

709.2 

764.7 

661.8 

695.6 

768.5 

766.6 

772.2 
769,4 


mm. 

755.6 

760.4 

756.0 
759,2 

708.0 
759.9 

660.5 


mm. 

752.3 
759.9 
756.0 

756.6 

702.6 
761.5 

658.3 


mm. 

748.5 

755.5 

751.5 
755.4 

701.1 
756.3 

657.1 


mm. 

745.8 

754.1 
750.5 
753.4 

700.1 

758.8 

656.1 


mm. 
746 3 
752.7 

748.4 
753 3 
700.1 

753.4 

655.4 


763.5 758.7 

762.6 7.57.9 
764.1 762.6 
766.3 760.1 


756.1 753.8 

758.6 750.3 
758.0 756.1 

756.6 754.0 


Fu-cheu-foo 


771.1 

769.6 

766.4 

762.4 

758.6 

755.5 


.... 

.... 

760.9 

758.3 

756.4 

768.1 

766.3 

764.8 

761.0 

759.2 

758.7 

761.6 

761.8 

761.7 

761.0 

760.8 

759.4 

762.6 

762.1 

761.1 

759.9 

757.4 

757.0 


750.9 

749.0 

750.9 
752.4 

756.0 
753.7 
753 6 

756.9 

760.0 

757.0 


mm. 
747 6 

755.7 

747.0 

754.0 
702.2 

753.4 

658.1 

685.1 

752.7 
751.6 
755 1 

755.2 
758 6 

754.8 

764.5 

756.9 

759.5 

757.2 


mm. 

754.6 

756.0 

751.0 

757.1 

704.8 

760.4 
661.0 

689.8 

759.5 

757.4 

760.4 
760 6 

764.1 

760.5 

768.7 
757.4 

759.9 

757.6 


mm. 
753.6 
758 3 

753.1 

757.5 

706.9 

759.9 
663.3 
692 8 

763.2 

762.3 

764.6 

766.1 

768.1 

765.6 
772.5 

762.7 

758.3 

758.9 


mm. 

757.6 
758 0 

756.6 

757.6 

707.5 

761.7 

662.7 

693.2 

764.2 
766.0 

766.5 

768.7 

770.5 

769.7 

777.5 

766.3 

762.3 
761.2 


mm. 

763.4 

753.2 

758.4 
757.9 

707.3 

762.2 
662.1 

695.3 

765.2 

767.2 

766.5 

770.5 

773.2 
770 5 

777.8 

767.1 

763.2 

761.8 


mm. 

753.8 
756.5 

754.1 

756.8 

705.0 

759.7 

659.9 

76o'-5 

759.4 

762.5 

762.7 

763.2 

762.1 

760.8 

759.5 


Metres. 

87 

*’o 

592 

119.5 
826 

37.5 
2 
6 

’”o 

*n 


1 B 
-••15 

4 

1 

11 

18 

1 

2 

’2’ 

23 

1 

3 
? 

TI 

10 

9 

TI 

10 

1 

4 


A. Buchan, the mean Pressure of the Atmosphere etc., pag. 603. 
Ze itschrift der Oesterr. Gee. fur Meteorologic, T. V. p. 42. 

A. Buchan, the mean Pressnre of the Atmosphere 603. 
Sctirenck, Amur-Reise, T. IV pag. 356. 

Zeischrift der Oeste-. Gtes. fur Meteorologie, T. V. p. 42, 

Sc hrenck, Amur-Reise, p. 356, T. IV. 

Tnble (198.) 

1873, 7 a m., 1 p.m., 9 p.m. 

Tnble (199) minus 5.0 mm. 

Tnble (200.) 

1873, mean of 7 a.m., 1 p.m. and 9 p.m. 
ble (201.) 

18 71-72 ; Mean of 10 a.m., 4 p.m. and Midnight. 
Tnble (203.) 

M<)an of 9 a.m. and 3 p.m. 
e Ltschnft der Oester. Gesellsch. fur Meteorol. T. VIII p. 219. 

„ „ „ T.VIIp. 23. 


Islands of Eastern Asia. — Table (208). 


Height No of 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June, 

July. 

Aug. 

Sept. Oct. 

Nov. Bee. 

Year. 

above the years 
sea-level observed. 













Metres. 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. mm. 

mm. mm. 

mm. 



Petropanlovsk 

.. 746.9 

750.5 

754.3 

760.0 

757.0 

755.1 

753.9 

754 7 

754.6 752.5 

751.8 754 8 

753.8 

. . . • 

1 

Bui 

. . 750 1 

748 8 

747 7 

745.8 

745 9 

740.2 

746.1 

746 2 

748.3 749 3 

747.0 748.9 

747.5 

100? 

2 

Hakodate , . . , 

.. 755.9 

757.8 

760.0 

757.5 

755.5 

752.8 

752.7 

753.4 

756.0 758.5 

758.7 759.3 

756.5 

9 

A fl 

Yedo 

.. 763.3 

762.8 

76.1.8 

762.0 

760.4 

759.4 

758 8 

759.6 

760.1 763.5 

764.4 764.1 

761.9 

5 

2 

Yokohama .... 

.. 761.3 

762.3 

762.8 

761.2 

760.3 

757.6 

755 8 

757.1 

760.3 761.5 

764.8 763.5 

760.7 

3? 

2 

Osaka 

.. 763.7 

764.4 

762 3 

761.3 

759.5 756.4 

756.1 

758 0 

759 5 762.0 

765.8 763.7 

761 1 

« « « « 

1 

Becima 

.. 766,4 

765.2 

764.5 

7616 

759.1 

756.5 

756 6 

755.6 

758.7 762 8 

765 6 766.3 

7616 

8 

7 

Nafa 

.. 764.2 

764.0 

763.6 

761.8 

758,6 757.0 

756.4 

753 S 

756.5 759.9 

763.6 764.9 

760.4 

10 

MS 

Kelung 

.. 766.3 

764.9 

762.8 

760.9 

756.5 754 3 

751.5 

752.3 

752.4 759.0 

763.8 764.0 

759.1 

15 

2 

Victoria 

.. 766.3 

765.3 

763.6 

760.7 

758.5 

756.2 

755.0 

754.8 

756.7 761.3 

764.8 765.7 

760.7 

17 

2t"i 

Victoria Peak 

.. 720.3 

720.5 

719.3 

717.8 

715 9 

715.4 

714 6 

714.0 

714.9 717 8 

720.1 720.8 

717.7 

532 


Manila 

.. 757.2 

756.8 

756.6 

765.3 

754.9 754.0 

753.5 

753.1 

752.0 754.8 

755.7 756.4 

765.0 

33 

5 


A 

SJ 

Zef 


Zei 


Buchan, The mean Press., etc., p. 602 
hrenck, Amur-Reise T. IV. 

itschnft der Oesterr. Gesellsch. fur Meteorol. T, V. p. 42. 


Tfble (204.) 

Me (205.) 

zitschnft der Oesterr. Ge sells, fur Met. T. VI p. 251. 
18*6-55 cf. Meteorol. Waarnemiugen in Nederland, etc., 1856. 
Zeltschrift der Oesterr. Gesells. fur Met. T. VII p. 4 / . 

TJble (206.) 


Itschrift der Oesterr. Gesells. fnr Met T. Vm p. 219, 
„ „ ,, p. 334. 
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Yakutsk 

Avan 

Udskoi 

Kikolajevsk . 

Nerchinsk 

Vladivostok . 
Si-wan-tse.... 
Kew-cliwaDLj 

Pekin.i^ 

Tient-^in 

Taku 

Shan^^'hai 

Canton 



Bair^kok 


MO^^THLY EAXGE OF ATMOSPHERIC PRESSURE. 


Differences h 


it ween the Monthhj and Annual Means of the Tables (207) atid (208.) 
Continent op Eastern xisu. — T able (209.) 


Jan. 

Feb. 

Mar. 

Apr, 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

Annual 

Mean. 

Annual 

Amplitude. 

No. of 

years 

mm. 

mm, 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

observed. 

4-5 5 

-h7. 

0 +1.8 

—1.5 —5.3 

—8.0 

— 7.5 

—6.2 

+ 08 

—0.2 

+ 3.8 

+ 9.6 

753.8 

17.6 


4- 0.1 

4-1. 

7 +3,9 

+ 2.7 —1.0 

—2.4 

— 3.8 

—0.8 

—0.5 

+ 1.8 

+ 1.5 

—3.3 

756.5 

7.7 

4 

4- 79 

4-4 

4 +1.9 

+ 1.9 —26 

-3.6 

— 5.7 

—7.1 

—3.1 

—1,0 

+ 2.5 

+ 4.3 

754.1 

15.0 

1 

4- 2.5 

4- 3. 

lo 

—0.9 —1.4 

—3.4 

— 3.5 

—2.8 

+ 0.3 

+ 07 

+ 0.8 

4-1.1 

756.8 

6.6 

11 

4- 5.2 

4-4. 

B +3.0 

—2,4 —3.9 

—4.9 

— 49 

-2.8 

—0.2 

+ 1.9 

+ 2.5 

+ 2.3 

705.0 

10,1 

18 

4- 49 

4* 5, 

1 + 0.2 

+ 1.8 —3.4 

—09 

— 63 

—6.3 

+ 0.7 

+ 0.2 

+ 2.0 

+ 2.5 

759.7 

11.3 

1 

4-2 9 

4-1. 

) +0.6 

— 1.6 — 2 8 

—3.8 

— 4.5 

—1,8 

+ 1.1 

+ 3.4 

+ 2.8 

+ 2.2 

659.9 

79 

2 

4-9 5 

4-8. 

J +3.0 

—1.8 —44 

—67 

— 96 

—78 

— 1.0 

+ 27 

+ 3.7 

+ 47 

760.5 

19.1 

2 

4- 8 

4* 7 . 

i +3.1 

—1.5 —5.8 

—91 

-10.4 

—7 8 

—20 

+ 2.9 

+ 6.6 

+ 7.8 

759.4 

19.2 

23 

4- 10.1 

4-9-' 

' +1.6 

+ 0.1 —45 

—6.4 

—11.6 

—7.4 

—2-1 

+ 2.1 

+ 4.0 

+ 4.0 

762 5 

21.7 

1 

4- 9,2 

4- 6. 

^ +«j.6 

-26 

-6.1 

—8.7 

—10.3 

—7.5 

—2.1 

+ 3.4 

+ 6,0 

+ 7.8 

76*2.7 

19.5 

3 

4- 7.9 

4-6 ^ 

+ 0.2 

— II.S —46 

—7.7 

— 9.5 

—8.4 

—2.7 

+ 24 

+ 6.5 

-j-T.S 

763.2 

17.4 

10 

4- 6 0 

4- 4. 

1 +27 

— 1.1 —29 

—3,4 

— 5.2 

—5.2 

—4.7 

4-0.6 

+ 4.2 

+5.0 

762.1 

11.2 

10 

+ s 

+ i t 
4-2.t 

+ 0.9 

+ U.2 

0.0 

—1.4 

— 08 

—1.3 

—0.9 

+ 2.5 

+ 1.5 

+ 2.4 

760.8 

4.9 

1 

4- 3.1 

+ 1.6 

+ 0.4 _2.1 

—2.5 

— 2.5 

—2.3 

—1.9 

—1.6 

+ 1.7 

+ 2.3 

i o9.o 

5.0 

4 


Petropaulov-k 

Uui 

Hakodate 

Ye.lo 

Yokohama 

O^aka 

Decima 

Nafa 

Kelun" 

Victoiia 

Viet 01 ia Peak 
Manila 


IsLAXDS OF Eastern Asia. — Table 


Jan, 

Feb. 

nun. 

mm 

—6.9 

— 3.r 

+ 2.6 

+ 1.3 

—0.6 

+ 1 .c 

+ 1.4 

+ 0.1: 

+<J.6 

+ 1J 

+2.6 

+3.:^ 

+4 8 

+3.{ 

+3.8 

+ 3.t 

+ 7.2 

+ 5.^ 

+5.6 

+ 4.t 

+2.6 

+ M 

+2.2 

+ii 


Mar. 

Apr, 

mm. 

mm. 

+ 0.5 

+6.2 

+ 0.2 

“-1.7 

+ 3 5 

+ 1.0 

+ 1.9 

+ 0.1 

+ 2.1 

+ 0.5 

+ 1.2 

+ 0.2 

+ 2.9 

—0.1 

+ 3.2 

+ 1.4 

+ 3 7 

+ 1 8 

-1-20 

0 

+ 1.G 

+ 0.1 

+ 1.6 

-f 0.3 


May. 

June. 

niiu. 

mm. 

+ 3.2 

+ 1.3 

—1.6 

—1,3 

—1.0 

—3.7 

—1.5 

—2.5 

—0.4 

—3.1 

—1,6 

—4.7 

—2.5 

—5.1 

—1.8 

—3,4 

—2.6 

—4 8 

— 2.2 

—4 5 

— 1 8 

—2.3 

— 0 1 

— 1.0 


July. 

Aug. 

mm. 

mm. 

+0.1 

+ 0.9 

—1.4 

—1.3 

—3.8 

—3.1 

—3.1 

—2.3 

—4.9 

— 0.6 

—5.0 

—3.1 

—5.0 

—6.0 

—4.0 

—0.6 

-7.6 

—6.8 

—5.7 

— 5.9 

—3.1 

—3.2 

— 1.5 

—1.9 


( 210 .) 


3ept. 

Oct. 

mm. 

mm. 

f 0.8 

—1.3 

+0.8 

+ 1.S 

—0.5 

+ 2.0 

—1 8 

+ 1.6 

—0.4 

+0.8 

BO 

+ 0.9 

^2.9 

+ 1.2 

■—3.9 

—0.5 

1—6.7 

—0.1 

Bra 

+0.6 


+ 0.1 

■—3.0 

—0.2 


Not. Dec, 
mm, mm. 

—20 4-1.0 

—0.5 +1.4 

+ 2.2 + 2.8 
+ 2.5 4-2.2 
+4.1 4-2.8 

+4.7 4-2.6 

+4,0 +4.7 

+3.2 +4.5 

+4 7 +4,9 

+4.1 +5.0 

+2.4 +.3.1 

+0.7 +1.4 


Annual 

Mean. 

mm. 

753.8 

747.5 
75G.5 

761.9 
760.7 
761,1 

761.6 
760.4 
759.1 

760.7 

717.7 
755.0 


Annual 


No. of 


Amplitude, years 
nun. observed, 

13.1 1 

4.3 2 

7.3 44 

5.6 2 

7.7 2 

9.7 1 

10.8 7 

11.1 m 

14.8 2 
11.5 

6.3 2| 

5.2 5 
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According to the tables (207) — (210), for the greatest number 
of our places the barometer stands lowest during the summer and 
highest during the winter; and the absolute values of height of 
barometer at different places, reduced to the sea-level, during tha 
summer differ from each other only some millimetres, but during 
the winter very much. This is not difficult to explain. 

The dry continent of Asia becomes during the summer of the 
northern hemisphere hotter than the surrounding oceans, an 
ascending current of air rises over the continent, carrying away 
a part of the air. 

In this manner the barometer descends in spring ; when the 
sun ascends over Asia, in Central Asia appears the central region 
of a vast cyclone, causing an inflow from the surrounding 
oceans to the central region in tracks curved opposite to the 
daily course of the sun (cf. chart). But the air, coming 
from the ocean and saturated with aqueous vapour, being in its 
specific gravity lighter than the dry air, cannot completely com- 
pensate for the discharge into the higher regions ; therefore, the 
barometer descends until July, when the heat of the Asiatic con- 
tinent reaches its maximum, and the ascending current its greatest 
intensity. As on the continent, then, the temperature and pres- 
sure of aqueous vapour change very little with the geographical 
position, during the summer the absolute values of the barometric 
heights at the sea-level also vary for all Eastern Asia only some 
millimetres, and are all not distant from 753 millimetres. 

Tlie annual minimum of the Atmospheric Pressure in Eastern 
Asia occurs therefore at the time of the maximum of temperature 
and pressure of aqueous vapour. 

The annual maximum of the Atmospheric Pressure occurs in 
Eastern Asia in January. 

As the sun from summer to the autumn and winter^ begins to 
sink, the continent becomes cooler ; it radiates through a clear sky 
more warmth to space than it receives during the short pre- 
sence of the low sun. over the horizon. In consequence the low- 
est stratum of the air, covering and touching the continent, 
becomes cold and contracted. In order to fill up the chasm the 
air fails down from above ; ix, it produces tbe central region of an 
anti-cyclone, where calms reign, f.e. absence of horizontal air cur- 
rents. In consequence of the low temperature and the dryness of 
the continental air, the barometric condition within the central 
region of the above-mentioned anti-cyclone in January is very 
high, the highest during the whole year. The annual maximum 
of the Atmospheric Pressure occurs also at the time of the mini- 
mum of the temperature and of the pressure of aqueous vapour. 
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AVith regard to the place and the extent of the anti-cyclone ; its 
central region during January is a little to the south of Lake 
Baikal and embraces, besides other countries, the whole of Eastern 
Asia as far as the meridian of 145°. To the East of this meridian, 
on the most northern part of the Pacific Ocean at the same time 
(January) exists the central region of a cyclone (in the central 
region of a cyclone the air ascends from the surface of the earth), 
within whose sphere of activity is found the greatest part of the 
sea of Okliotsk. 

During the summer, when the place of the anti-cyclone of winter 
on the continent is occupied by a cyclone, and on the Pacific 
Ocean the place of the winter cyclone is occupied by an anti- 
cyclone — because in summer the ocean is cooler than the land — 
the Atmospheric Pressure has in the whole of Eastern Asia, con- 
tinent and islands included, its annual minimum ; and on the 
northern part of the Pacific Ocean and Kamschatka, easterly from 
the meridian 145®, its maximum. During the winter the continent 
and islands of Eastern Asia have their annual barometric maxi- 
mum, and the northern part of the Pacific and Kamschatka, 
easterly from the meridian of 145°, their minimum. 

Between these two systems, near the meridian of 145® lies a 
region, in which the Atmospheric Pressure changes very little 
during the wdiolo year. 

The annual amplitude of the Atmospheric Pressure reduced to 
the sea-level is greater witliin the central region of the Asiatic winter 
anti-cyclone than in any of the adjacent countries, amounting to 
about 25mm, (as table 209 shows, the amplitude decreasing as the 
height over the sea increjises). From this central region, situated near 
the Lake Baikal, the annual amplitude diminishes in all directions. 

At Yakutsk, it is only ISium., on Saghalin and Yesso about 
5mm., at Peking 19mm., in Southern Japan 10mm., at Canton 
llnim., and at jManila only 5 mm. 

Ihe excellent charts of isobaiic lines, constructed by A. Buchan 
help to a good understanding of the distribution of the atmospheric 
pressure in Eastern Asia. 

In order to decide, to what degree of exactness these charts indi- 
cate the absolute barometric conditon, I have selected those of our 
stations, which are situated n(?ur the sea and where the observations 
ha\o been made wutli good and verified instruments, and have com- 
pared the observed barometric heights with the heights of Buchan's 
cUarts. 

^ The reduction of the ohsorved barometric heights to the sea-level 
IS uiade on the hypothesis, that the barometric height increases 0.0905 
niillimetres, as the height over the sea-level decreases 1 metre. 
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While this island, in its middle, on the parallel of 40"^, from 
East to West extends only about 4 hours of longitude and the 
temperature near the time of the daily maximum changes little 
with the time, Asia, regarded as a whole, will have reached 
at about o’clock in the afternoon, mean time of Peking, its 
daily maximum of temperature ; and then in central Asia the 
central region of a daily cyclone will be formed. To this point 
flows the air of all places situated on the periphery of the 
cyclonic central region, excepting only those countries which 
lie near or on peninsulas or islands. 

The central region of the daily cyclone of Asia will have a 
motion from East to West, corresponding to the daily motion 
of the sun in the same direction, analogous to the great sum- 
mer cyclone of Asia, which arises at first in April over India, 
and thence, with the progress of the season, extends and ad- 
vances to the N.. until it reaches in July its most northern 
position about the parallel of 40'’. 

In autumn it goes back to the South, and disappears in 
October. 

In October the winter anti-cyclone commences to form and 
the annual barometric maximum to appear, upon which de- 
pends during the mouths of November, December, January, 
February and March the system of winds in Asia. 

Analogous to this contrast between summer and winter is that 
also between day and night. 

After the daily cyclone an anti-cyclone is probably formed 
near the same region during the night ; but unfortunately we 
possess no observations on the latter, the anti-cyclone. Upon 
each peninsula and island during the first hours of the after- 
noon of each day the central region of an independent and 
almost immovable cyclone appears, towards and around which 
the air flows in orbits, curved contrary to the daily course of 
the sun, in order to ascend there. During the night an almost 
immovable, independent anti-cyclone arises, in whose central 
region the air descends and flows ofi; horizontally on all sides in 
orbits, curved in accordance with the daily course of the sun. 

While these daily cyclones and anti-cyclones of the peninsulas 
and islands are distinctly separated from the great daily cyclone 
and anti-cyclone of the whole continent of Asia; there exist, 
excepting the great summer cyclone of the continent, no 
independent, distinctly expressed summer cyclones on the 
peninsulas and islands ; and, excepting the great winter anti- 
cyclone, no winter aiiti-cycloues on the peninsulas and islands. 

This is proved by the appended wind- charts of the summer 
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and winter, where the existence of independent annual 
cyclones and anti-cyclones on the peninsulas and islands 
will be discovered only by some deviations of the direction of 
the wind from the course of the air en gros, indicated on our 
charts by long arrows. 

That the daily cyclones of the peninsulas and islands in 
Eastern Asia exist independently of the daily cyclone of the 
Asiatic continent, I will now demonstrate by means of the 
following tables (212) -(21 6). 

Places, for which we possess observations on the frequency 
of the winds at different hours of the day, and which belong to 
the inner Asiatic daily cyclone, are Blagoveshchensk, Peking 
and Taku. 

Blagoveshchensk lies within the central region of the inner 
Asiatic cyclone itself, consequently, according to the table (213), 
the daily x^eriod of the winds consists in a greater perturbation 
during the first hours of the afternoon, the warmest time of the 
day, than in the morning and the evening ] the number of ob- 
served calms in the first hours of the afternoon being smaller 
than in the morning and evening, and the number of all winds 
having been amplified by the increase of the daily temperature. 

Peking and Taku are situated on the eastern side of the great 
daily cyclone of Central Asia. According to our observations, 
table (214), from morning to evening the number of N., 
]Sr.E. and N.W. winds decreases, and the number of the S.E,, 
B. and S.W. winds increases. E. and W. winds, during the 
first hours of the afternoon are a little more numerous than in 
the morning and evening; but their absolute number is insigni- 
ficant, so that they are of no importance. 

The mean direction of the wind, produced by the sun in the 
afternoon is therefore from S. to N. Thence we learn, that 
besides the central Asiatic cyclone, tlie daily period of the winds 
at Peking is also influenced by the daily cyclone of the penin- 
sula of Corea ; for, if the former alone affected it, the direction 
of the wind in the afternoon should be from S.E. to N.W. 

The daily period of the wind at the neighbouring station of 
Taku, situated immediately on the coast of the Gulf of Petchili 
resembles that at Peking. 

There [cf. table (215)] , from the morning till the afternoon 
the number of all winds decreases; only S.E. and E., the most 
frequent winds at Taku, increase. 

That is partly produced by the great cyclone of the Asiatic 
continent, and partly by the immediate vicinity of the sea, the 
Gulf of Petchili. 
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ANNUAL PEEIOD. 
YAKUTSK. 


Observations taken from A. Buck an, “ The Mean Pressure of 
the Atmosphere, etc., page 621.” 15 years, 1829-44, daily 

observed 7 a.m. 


217 

N. 

N.E. 

E. 

S.E. 

S. 

s.w. 

W. 

N.W. 

Cahn. 

Jan. ...... 

... 290 

32 

0 

0 

65 

0 

32 

82 

649 

Feb 

... 214 

36 

86 

0 

71 

0 

36 

36 

571 

Mar 

... 161 

32 

32 

0 

97 

0 

65 

65 

548 

Apr 

... 200 

33 

33 

33 

100 

33 

100 

68 

400 

May ...... 

... 161 

32 

97 

32 

97 

32 

129 

65 

355 

June ... 

... 100 

33 

133 

67 

100 

33 

100 

33 

401 

July 

... 97 

32 

97 

65 

161 

32 

97 

32 

387 

Aug. ... 

... 129 

32 

97 

32 

97 

82 

97 

65 

419 

Bept. .. 

.... 134 

33 

67 

33 

100 

33 

100 

67 

433 

Oct 

.... 161 

32 

32 

32 

97 

32 

97 

65 

452 

Nov 

.... 267 

83 

33 

0 

33 

0 

83 

83 

568 

Dec 

.... 290 

32 

0 

0 

65 

0 

32 

32 

649 

Mean .. 

.... 184 

83 

65 

25 

90 

19 

76 

- 49 

469 


AYAN. 


Taken from A. Buchan, “ The Mean Pressure of the Atmos- 
phere, etc., page 622.” 2 years, August, 1847 to September, 
1849 at 7 a.m., 2 p.m. and 9 p.m. 


218 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

KW. ( 

Calm. 

Jan 

... 97 

97 

32 

97 

161 

258 

32 

82 

194 

Feb 

... 107 

178 

71 

36 

71 

107 

71 

36 

323 

Mar 

... 65 

355 

32 

82 

97 

97 

0 

82 

290 

Apr 

... 67 

300 

83 

33 

167 

133 

0 

33 

234 

May 

... 97 

323 

32 

0 

97 

161 

32 

0 

258 

June ... 

... 67 

833 

83 

0 

67 

267 

67 

0 

166 

July 

... 32 

323 

97 

0 

32 

226 

82 

32 

226 

Aug 

... 65 

258 

65 

0 

65 

268 

82 

0 

257 

Sept. . . . 

... 0 

433 

67 

0 

67 

167 

83 

0 

233 

Oct 

... 97 

194 

82 

82 

65 

161 

32 

65 

322 

Nov. ... 

.... 100 

200 

83 

67 

100 

133 

100 

67 

200 

Dec 

... 65 

258 

32 

66 

97 

258 

32- 

65 

128 

Mean .. 

.... 72 

271 

47 

30 

90 

185 

89 

80 

236 



ANNUAL FEBIOD OF THE WINDS. 


279 


NIKOLAJEVSK. 


14 years ; 1857, 1858, 1859, 1860, 1861, 1862, 1863, 1865, 
1866, 1867, 1868, 1869, 1871 and 1872 ; 7 a.m., 2 p.m. and 
10 p.m. 


219 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Oalm. 

Jan 

.. 92 

22 

20 

5 

1 

66 

469 

270 

65 

Feb 

.. 86 

42 

40 

12 

2 

63 

402 

289 

64 

Mar 

.. 96 

102 

186 

60 

5 

86 

263 

163 

99 

Apr 

.. 52 

112 

217 

130 

11 

95 

173 

114 

96 

May 

.. 45 

136 

272 

230 

9 

82 

79 

63 

84 

June ... 

.. 56 

98 

263 

352 

14 

48 

63 

41 

85 

July 

.. 57 

95 

247 

325 

14 

62 

62 

60 

88 

Aug 

.. 66 

93 

182 

237 

6 

45 

84 

129 

168 

Sept 

.. 77 

98 

181 

106 

4 

80 

154 

170 

180 

Oct 

.. 54 

94 

81 

67 

8 

77 

290 

200 

134 

Nov 

.. 71 

67 

67 

18 

3 

66 

436 

215 

67 

Dec 

.. 55 

81 

26 

10 

1 

62 

457 

811 

47 

Mean ... 

.. 67 

83 

139 

128 

6 

69 

243 

169 

96 


MAEIINSK. 

Daily observed three times, 6 a.m. 2 p.m. and 10 p.m. 


220 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

1854 

Dec 

.. 0 

80 

121 

82 

0 

40 

220 

171 

886 

1855 

Jan 

.. 118 

108 

22 

0 

0 

0 

247 

801 

204 

Feb 

.. 133 

69 

84 

12 

6 

25 

153 

188 

830 

Mar 

.. 177 

27 

118 

86 

27 

16 

199 

123 

227 

Apr 

.. 218 

44 

105 

184 

111 

28 

105 

105 

200 

May 

.. 75 

69 

108 

248 

161 

75 

87 

43 

194 

June....... 

.. 88 

105 

117 

134 

167 

105 

17 

22 

300 

July 

.. 134 

99 

77 

139 

158 

83 

63 

19 

238 

Aug 

.. 109 

110 

5 

77 

188 

131 

91 

89 

200 

Oct 

.. 140 

91 

102 

16 

80 

102 

282 

75 

162 

Nov 

.. 105 

17 

33 

6 

39 

277 

284 

39 

200 

Dec 

.. 186 

71 

29 

0 

41 

233 

220 

89 

131 

1866 

Feb 

.. 169 

42 

0 

0 

22 

29 

280 

241 

267 

Mar 

... 128 

87 

37 

22 

102 

124 

160 

124 

281 

Apr 

... 161 

105 

144 

245 

123 

83 

67 

22 

100 

May 

.. 232 

75 

151 

80 

118 

70 

48 

118 

108 

June 

... 61 

72 

273 

155 

189 

83 

89 

60 

78 
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UEGA. 


4 years, 1870, 1871, 1872 and 1874 ; daily observed at 7 a.m., 
1 p.m. and 9 p.m. 


221 


N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

Jan 

... 23 

60 

145 

3 

8 

3 

152 

87 

629 

Feb 

... 11 

58 

204 

0 

7 

7 

179 

50 

484 

Mar 

.... 45 

55 

122 

8 

0 

11 

177 

190 

592 

Apr 

... 51 

34 

85 

10 

28 

21 

166 

225 

880 

May 

... 68 

27 

106 

9 

23 

27 

175 

280 

288 

June 

... 100 

51 

166 

27 

9 

15 

94 

208 

380 

July 

... 64 

76 

153 

21 

0 

31 

150 

133 

382 

Aug 

... 76 

80 

117 

8 

9 

12 

125 

207 

367 

Sept. ... 

... 69 

43 

130 

26 

3 

26 

121 

163 

419 

Oct 

... 28 

28 

121 

9 

9 

17 

130 

206 

452 

Nov 

... 41 

68 

114 

26 

9 

18 

138 

160 

441 

Dec 

... 40 

59 

110 

13 

7 

7 

82 

139 

543 

Mean ... 

... 50 

52 

131 

13 

9 

16 

140 

171 

418 


NEECHINSK, 

Taken from A. Buclian, “ The mean Pressure of the Atmos- 
phere, page 622.” 10 years, 1855-64 ; 10 a.m. and 4 p.m. 


222 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

Jan 

... 32 

0 

0 

0 

0 

0 

32 

129 

807 

Feb 

... 36 

86 

0 

0 

0 

36 

71 

179 

642 

Mar 

... 65 

65 

32 

32 

32 

65 

97 

194 

418 

Apr 

... 100 

67 

67 

33 

67 

136 

133 

267 

183 

May 

... 65 

97 

65 

65 

32 

129 

129 

323 

95 

June 

... 100 

138 

100 

67 

33 

67 

100 

200 

200 

July 

... 65 

97 

129 

65 

32 

65 

65 

161 

321 

Aug 

... 32 

07 

82 

65 

32 

97 

97 

194 

854 

Sept. ... 

... 100 

83 

33 

33 

67 

100 

133 

283 

268 

Oct 

... 65 

32 

0 

32 

32 

97 

129 

258 

855 

Nov 

... 83 

0 

0 

0 

33 

67 

133 

167 

567 

Dec 

... 82 

0 

0 

0 

0 

32 

32 

97 

807 

Mean . . . 

... 60 

55 

38 

33 

30 

74 

96 

200 

414 


BLAGOVESHCHENSK. 

2 years, 1860 and 1861 ; 6 a.m., 2 p.m. and 10 p.m. 

223 N. N.E. E. S.E. S. S.W. W. N.W Calm 

Jan 10 0 0 0 0 16 0 185 839 

Feb 36 6 6 18 80 12 12 279 601 

Mar 32 0 5 16 31 0 0 164 752 
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BLAGOVESHCHENSK— 



N. 

N.E. 

E. 

S.E. 

s. 

SW. 

W. 

NW. 

Calm. 

Apr 

.. 72 

11 

38 

21 

56 

32 

10 

152 

607 

May 

.. 76 

5 

5 

86 

60 

16 

5 

44 

703 

June 

.. 73 

17 

11 

28 

56 

28 

39 

99 

649 

July 

.. 22 

0 

21 

16 

37 

5 

5 

37 

857 

Aug 

.. 27 

5 

27 

16 

43 

64 

33 

92 

693 

Sept. ... 

.. 50 

0 

27 

22 

18 

33 • 

16 

66 

768 

Oct 

.. 32 

0 

0 

5 

59 

5 

0 

167 

732 

Nov 

.. 17 

6 

0 

12 

18 

6 

0 

95 

846 

Oec 

.. 10 

0 

0 

0 

15 

0 

0 

146 

829 

Mean . . . 

.. 39 

4 

12 

20 

35 

18 

10 

123 

739 

224 

N. 

IMPEEIAL HAEBOUE. 
N.E. E. S.E. S. S.W. 

W. 

N.W. Calm. 

1855 

July 

... 129 

48 

450 

161 

83 

0 

0 

0 

129 

Aug 

.. 113 

162 

307 

48 

161 

48 

0 

0 

161 

Sept 

... 100 

50 

816 

217 

117 

50 

117 

0 

33 

Oct 

.. 64 

194 

64 

64 

340 

64 

16 

194 

0 

Nov 

... 251 

33 

67 

0 

133 

133 

150 

233 

0 

Dec 

... 565 

32 

64 

0 

97 

32 

113 

97 

0 

1856 

Jan 

... 517 

145 

129 

16 

0 

64 

0 

97 

82 

1858 

Jan 

.. 601 

54 

0 

22 

0 

11 

0 

226 

86 

Feb 

.. 606 

86 

36 

149 

30 

12 

12 

36 

83 

Mar 

.. 505 

140 

0 

172 

0 

0 

0 

43 

140 

225 

N. 

N.E. 

OLGA BAY. 

E. S.E. S. 

S.W. 

W. 

N.W. Calm. 

1858 

Dec 

... 90 

5 

5 

5 

. 5 

98 ■ 

473 

253 

66 

1859 

Jan 

... Ill 

5 

0 

0 

0 

77 

444 

295 

68 

Feb 

... 43 

0 

60 

30 

84 

126 

389 

172 

96 

Mar 

... 128 

16 

11 

0 

109 

67 

324 

150 

196 

Apr 

... 73 

199 

31 

31 

30 

42 

235 

97 

262 

226 

N. 

PASSJET BAY. 
N.K. E. S.E. S. 

S.W. 

W. 

N.W. Oalm. 

I860 

Dec 

... 11 

11 

22 

54 

22 

54 

65 

686 

75 
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PASSJET BAY^Continued, 


1861 

N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

W. 

N.W. ( 

Calm. 

Jan 

.. 0 

100 

11 

184 

0 

45 

0 

699 

11 

Feb 

.. 12 

36 

12 

95 

24 

48 

36 

737 

0 

Mar 

.. 22 

97 

32 

172 

48 

301 

75 

258 

0 

Apr 

.. 22 

189 

55 

367 

23 

223 

0 

111 

11 

May 

.. 0 

151 

81 

473 

43 

86 

82 

129 

0 

June 

.. 0 

167 

144 

856 

11 

222 

11 

78 

11 

July 

.. 0 

194 

86 

398 

65 

171 

11 

75 

0 

Aug 

.. 0 

43 

43 

515 

108 

194 

22 

43 

32 



NEWCHWANG. 







2 years, 1862 and 1872, 




227 

N. 

N.E. 

E. 

SJS. 

S. 

S.W. 

W. 

NW. Calm. 

Jan 

... 129 

291 

33 

66 

0 

127 

83 

225 

96 

Feb. 

... 36 

285 

0 

72 

0 

249 

72 

213 

73 

Mar 

... 82 

260 

33 

66 

33 

285 

96 

162 

33 

Apr 

... 33 

201 

33 

66 

33 

399 

83 

202 

0 

May 

... 83 

129 

0 

83 

66 

448 

33 

129 

129 

June 

... 0 

83 

0 

201 

66 

635 

66 

83 

66 

July 

... 0 

33 

66 

220 

96 

453 

0 

66 

66 

Aug 

... 66 

195 

0 

192 

66 

255 

83 

160 

33 

Sept 

... 66 

167 

0 

165 

66 

234 

33 

201 

66 

Oct 

... 66 

191 

33 

162 

66 

254 

66 

96 

66 

Nov 

... 166 

201 

0 

201 

182 

202 

0 

66 

83 

Dec 

... 162 

162 

66 

258 

162 

91 

83 

33 

83 

Mean ... 

... 66 

179 

22 

142 

65 

294 

42 

132 

58 




PEKING. 





21 years, 1841- 

—1873 ; 7 a.m., 1 

p.m., 9. p.m 




228 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. Calm 

J an 

... 121 

70 

14 

29 

49 

73 

27 

275 

842 

Feb 

... 98 

72 

16 

57 

95 

116 

32 

225 

289 

Mar 

... 85 

75 

22 

79 

140 

104 

23 

206 

266 

Apr 

... 79 

68 

21 

81 

182 

141 

25 

160 

243 

Mfiy 

... 79 

62 

25 

104 

214 

109 

20 

177 

210 

June 

... 108 

78 

50 

129 

176 

94 

10 

114 

241 

July 

... 106 

88 

87 

116 

186 

71 

12 

84 

350 

Aug 

... 127 

102 

38 

72 

126 

67 

14 

92 

362 

Sept 

... 117 

76 

26 

61 

137 

82 

21 

164 

309 

Oct 

... 99 

70 

23 

46 

104 

110 

44 

206 

298 

Nov 

... 128 

54 

13 

44 

62 

81 

31 

245 

842 

Dec 

... 133 

58 

9 

18 

49 

74 

32 

276 

351 

Mean .. 

... 107 

73 

24 

70 

123 

94 

24 

185 

300 
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TAKU. 


3 years, 1873-1875 ; 7 a.m., 1 p.m. and 9 p.m. 


229 

N, 

N.E. 

E. 

S.E. 

S. 

S.W. 

W, 

N.W. 

Calm. 

Jan 

.. 73 

137 

48 

78 

65 

223 

126 

255 

0 

Feb 

.. 60 

79 

134 

148 

91 

194 

119 

175 

0 

Mar. ... 

.. 68 

126 

182 

212 

89 

158 

100 

115 

0 

Apr 

.. 80 

141 

189 

241 

47 

186 

75 

141 

0 

May 

.. 40 

111 

204 

249 

78 

172 

57 

89 

0 

June ... 

.. 87 

86 

133 

311 

125 

141 

64 

103 

0 

July 

.. 25 

140 

169 

343 

86 

129 

54 

54 

0 

Aug 

40 

187 

126 

258 

111 

172 

61 

95 

0 

Sept. ... 

.. 41 

97 

136 

171 

119 

203 

114 

119 

0 

Oct 

.. 25 

148 

88 

in 

94 

180 

180 

179 

0 

Nov 

.. 55 

89 

25 

78 

67 

292 

108 

286 

0 

Dec 

.. 54 

175 

89 

74 

64 

229 

89 

226 

0 

Mean ... 

... 46 

122 

122 

189 

86 

186 

96 

153 

0 


CHEFOO. 

Daily 10 a.m., 4 p.m. and midnight. 

1871 


230 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm, 

July 

... 0 

75 

86 

86 

898 

97 

86 

86 

86 

Aug 

.... 86 

183 

344 

0 

269 

22 

82 

22 

42 

Sept. .. 

.... 122 

222 

155 

22 

200 

33 

11 

133 

102 

Oct 

.... 290 

86 

65 

22 

97 

161 

129 

96 

54 

Nov 

.... 222 

44 

33 

55 

100 

166 

222 

111 

47 

Dec 

.... 280 

54 

0 

22 

86 

118 

215 

150 

75 


SHANGHAI. 

3 years ; two years observations, taken from A. Buchan, 
** The mean Pressure, etc., page 623,” 1867-69, in the morning 
and evening ; and one year taken from the registers of the 
observatory at Zi-ka-wei, (8 times daily observed.) 


231 

N. 

N.E. 

E. 

S.E. 

S. 

s.w. 

W. 

N.W. Calm. 

Jan 

... 803 

151 

81 

85 

23 

23 

23 

279 

82 

Feb 

... 201 

236 

218 

95 

25 

13 

25 

119 

73 

Mar 

... 203 

179 

166 

168 

109 

27 

87 

84 

37 

Apr 

... 187 

125 

137 

175 

163 

37 

63 

113 

0 

May 

... 86 

111 

196 

318 

159 

13 

89 

39 

39 

June ... 

... 100 

189 

202 

152 

139 

89 

38 

78 

13 

July 

... 12 

73 

159 

817 

268 

85 

87 

87 

12 

Aug. ... 

... 124 

149 

244 

208 

148 

15 

36 

36 

40 
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SHANGHAI — Continued. 



N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

Sept. ... 

... 148 

247 

197 

185 

49 

37 

25 

99 

13 

Oct 

... 146 

250 

156 

84 

42 

21 

21 

125 

155 

Nov 

... 258 

143 

84 

61 

50 

35 

128 

154 

87 

Dec 

.... 271 

95 

84 

51* 

50 

30 

62 

250 

107 

Mean . . . 

... 170 

162 

159 

154 

102 

35 

44 

118 

56 


CANTON. 

4 years observations, 1785, 1829-1831, taken from Meyen, 
On the climate of southern China.” Noon and Midnight. 


232 

N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

W, 

N.W. Calm. 

Jan. ... 

355 

65 

80 

129 

129 

16 

0 

226 

0 

Feb.... 

393 

54 

80 

188 

54 

9 

0 

232 

0 

Mar. 

282 

57 

121 

347 

81 

0 

16 

96 

0 

Apr.... 

175 

33 

133 

492 

33 

17 

0 

117 

0 

May.,., 

153 

73 

113 

524 

40 

8 

8 

81 

0 

June 

59 

25 

67 

708 

100 

25 

0 

16 

0 

July... 

40 

32 

57 

677 

97 

57 

8 

32 

0 

Aug.... 

97 

65 

07 

581 

40 

8 

16 

96 

0 

Sept... 

350 

138 

108 

296 

4 

4 

4 

96 

0 

Oct. ... 

353 

105 

101 

190 

57 

4 

4 

186 

0 

Nov.... 

765 

17 

13 

42 

63 

0 

0 

100 

0 

Dec 

590 

93 

43 

65 

89 

0 

4 

116 

0 

Mean 

301 

63 

84 

353 

66 

12 

5 

116 

0 



PETKOPAULOVSK. 




Observations taken 

from 

“ Wesselofsky, on 

the 

Climate of 

Kussia, 

page 324. 










s 

years 

; 1848-1850. 





233 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm, 

Jan. ... 

231 

176 

81 

114 

26 

49 

101 

221 

9 

Feb.... 

226 

214 

110 

no 

16 

39 

68 

217 

9 

Mar. . . . 

113 

158 

189 

144 

65 

55 

144 

131 

? 

April 

88 

216 

188 

144 

59 

36 

98 

220 

? 

May . . . 

49 

134 

117 

238 

184 

27 

152 

99 

? 

June... 

33 

158 

72 

210 

191 

29 

134 

172 

9 

July... 

58 

164 

66 

270 

204 

22 

84 

131 

7 

Aug.... 

34 

127 

82 

151 

192 

17 

103 

292 

9 

Sept... 

72 

88 

120 

160 

104 

16 

224 

216 

9 

Oct. ... 

123 

134 

137 

90 

36 

11 

216 

252 

9 

Nov.... 

148 

198 

94 

64 

0 

3 

185 

309 

9 

Dec 

146 

377 

121 

66 

11 

44 

113 

121 

9 

Mean 

110 

179 

no 

147 

91 

29 

135 

198 

? 
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DUI. 


4 years; 1864, 1865, 1866 and 1868; 
6 a.m., 2 p.m. and 10 p.m. 


234 

N. 

N.B. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. Calm. 

Jan 

... 274 

129 

116 

127 

73 

84 

15 

126 

106 

Feb 

... 314 

112 

148 

170 

61 

26 

30 

107 

32 

Mar 

... 236 

72 

115 

265 

129 

50 

28 

83 

22 

Apr 

... 152 

50 

85 

264 

236 

52 

46 

74 

41 

May 

... 160 

44 

92 

236 

208 

69 

55 

66 

70 

June 

... 163 

39 

81 

190 

314 

59 

36 

57 

61 

July 

... 140 

40 

48 

2:33 

275 

69 

50 

37 

108 

Aug 

... 125 

40 

59 

311 

254 

52 

28 

23 

108 

Sept 

... 117 

50 

83 

306 

236 

32 

50 

78 

48 

Oct 

... 142 

73 

61 

191 

270 

50 

51 

111 

51 

Nov 

... 174 

74 

80 

159 

112 

64 

69 

224 

44 

Dec 

.... 227 

93 

94 

155 

78 

24 

45 

217 

67 

Mean . . , 

... 185 

68 

88 

218 

188 

48 

42 

100 

63 


KUSSUNAL 


7 a.m., 2 p.m. and 9 p.m. 


235 

N. 

N.E. 

E. 

S.E. 

S. 

S.W, 

w. 

N.W. 

Calm, 

1860 

Oct 

.. 0 

0 

268 

65 

0 

108 

226 

333 

0 

Nov 

.. 22 

0 

244 

55 

0 

11 

78 

590 

0 

Dec 

.. 0 

0 

129 

194 

11 

32 

91 

543 

0 

1861 

Jan 

.. 237 

0 

183 

257 

22 

0 

0 

301 

0 

Feb 

.. 119 

0 

119 

405 

0 

0 

42 

815 

0 

Mar 

.. 108 

0 

22 

461 

22 

0 

247 

129 

11 

Apr 

.. 0 

0 

17 

406 

122 

116 

195 

144 

0 

May 

.. 0 

0 

22 

333 

129 

183 

263 

70 

0 

June 

,.. 0 

12 

123 

289 

0 

116 

141 

215 

104 

1867 

Aug 

... 11 

34 

348 

135 

56 

236 

34 

11 

185 

Sept 

.. 57 

0 

553 

0 

11 

80 

207 

69 

23 

Oct 

.. 0 

0 

869 

60 

60 

71 

88 

119 

238 

Nov 

.. 55 

0 

256 

78 

44 

89 

223 

111 

144 

Dec 

... 55 

0 

208 

99 

55 

44 

286 

66 

187 
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KU SSUN AI — Continued. 




1868 

N. 

N.E. 

E. 

S.E. 

s. 

s.w. 

W. 

NW. Calm. 

Jan. 

. 60 

12 

250 

131 

12 

0 

202 

190 

143 

Feb 

. 50 

38 

276 

187 

0 

12 

125 

50 

262 

Mar 

. 34 

11 

818 

216 

0 

11 

262 

91 

67 

Apr 

. 0 

11 

124 

291 

68 

84 

202 

45 

225 

May 

. 13 

26 

260 

65 

130 

117 

207 

65 

117 

June 

. 0 

11 

237 

101 

34 

157 

202 

22 

236 

July 

Mean for] 

. 29 

44 

382 

103 

16 

59 

103 

88 

177 

Aug. 1867 
July 1868] 

. 30 

16 

299 

122 

40 

76 

178 

77 

162 




ANIWA BAY. 







7 a.m., noon and 7 p.m. 




236 

N. 

N.E. 

E. 

S.E. 

S. 

s.w. 

W. ] 

N.W. Calm. 

1853 










Nov 

.. 85 

149 

75 

58 

47 

46 

288 

195 

57 

Dec 

.. 48 

86 

43 

0 

22 

48 

243 

166 

844 

1854 










Jan 

.. 50 

440 

88 

16 

11 

183 

133 

107 

22 

Feb 

.. 71 

262 

48 

0 

0 

0 

0 

167 

452 

Mar 

.. 97 

258 

0 

22 

59 

70 

86 

97 

811 

Apr 

.. 78 

122 

55 

11 

223 

55 

78 

67 

811 

May 

.. 32 

140 

48 

32 

237 

118 

97 

54 

247 




HAKODATE. 





Observations taken from A. Buchan, 

“the Mean Pressure. 

etc., page 

623.” 

Hours, 6 a.m., 9 

a.m. 

, 3 p.m. and 10 

p.m. 

8 years, 1840 — 1842. 







237 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

NW. 

Calm- 

Jan 

... 65 

0 

82 

65 

0 

0 

268 

548 

82 

Feb 

... 71 

0 

71 

71 

0 

0 

821 

357 

109 

Mar 

... 65 

0 

129 

129 

82 

32 

226 

226 

161 

Apr 

... 83 

0 

100 

267 

67 

100 

200 

133 

100 

May 

... 82 

0 

129 

856 

129 

161 

129 

82 

S3 

June 

... 0 

0 

100 

367 

133 

183 

183 

67 

67 

July 

... 82 

0 

161 

855 

97 

161 

129 

82 

83 

Aug 

... 32 

0 

65 

387 

97 

129 

161 

65 

64 

Sept 

... 67 

0 

67 

233 

83 

83 

233 

267 

67 

Oct 

.... 65 

0 

97 

129 

45 

82 

290 

822 

0 

Nov 

.... 67 

0 

47 

67 

33 

83 

833 

367 

83 

Dec 

.... 65 

32 

82 

82 

32 

82 

355 

888 

82 

jNLcan ... 

.... 49 

3 

87 

205 

60 

70 

281 

234 

61 
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NIIGATA. 


Taken from ** Zeitsclirift der Oesterreicliischen Gesellscliaft 
fur Meteorologie, T, YIII, page 236. 2 years, 1870 and 1871. 


238 

N. 

N.E. 

E. 

S.E. 

S. 

s.w. 

W. 

N.W. 

Oalm. 

"Winter .. 

... 300 

300 

33 

100 

633 

600 

433 

668 

33 

Spring .. 

.... 228 

391 

163 

228 

489 

717 

522 

262 

0 

Summer 

... 391 

490 

163 

228 

326 

685 

457 

228 

32 

Autumn 

... 462 

560 

33 

198 

429 

691 

231 

363 

33 


YEDO. 

2 years, October 1872 — September 1874. 


239 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

Jan 

... 365 

139 

22 

22 

22 

22 

0 

54 

354 

Feb 

... 357 

119 

12 

12 

48 

85 

24 

36 

858 

Mar 

... 354 

85 

22 

22 

86 

43 

0 

118 

280 

Apr 

... 123 

133 

78 

11 

178 

189 

11 

0 

227 

May 

... 118 

97 

86 

43 

280 

108 

0 

11 

277 

June 

... 67 

89 

100 

122 

800 

178 

11 

0 

233 

July 

... 32 

75 

54 

75 

801 

140 

43 

22 

258 

Aug 

... 32 

82 

32 

65 

844 

258 

22 

82 

183 

Sept 

... 244 

133 

78 

44 

100 

111 

22 

33 

235 

Oct 

... 290 

161 

54 

22 

54 

54 

22 

108 

235 

Nov. 

... 333 

155 

83 

11 

55 

22 

22 

88 

336 

Dec 

... 376 

140 

11 

11 

11 

82 

22 

86 

811 

Mean 

.... 225 

112 

49 

88 

140 

99 

17 

44 

276 


YOKOHAMA. 

One year, 1865, taken from ** Zeitscbrift der Oest. Ges. fur 
Meteorologie, T. VII. page 47. 


240 

N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

W. 

N.W. 

Calm, 

Winter ... 

...2100 

120 

0 

0 

210 

120 

240 

60 

150 

Spring ... 

...1020 

480 

0 

0 

150 

1290 

60 

0 

0 

Summer 

... 120 

480 

0 

60 

90 

1380 

0 

90 

780 

Autumn 

... 420 

1050 

60 

0 

80 

870 

120 

120 

SSO 


NAGASAKI. 


One year, 1872. 


241 N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

w. 

N W. 

Oalm. 

Mar. — Aug. 828 

691 

442 

475 

351 

1682 

749 

515 

267 

Sept.~Feb. 1839 

1309 

458 

284 

84 

284 

887 1084 

271 
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DECIMA. 

Mean direction of the wind, deduced from 10 years observa- 
tions, 1845 — 1855 

242 Intensity. 


January 

768 

w. 

88° 

N. 

February 

635 

w. 

81^^ 

N. 

March 

443 

w. 

78° 

N. 

April 

155 

w. 

36” 

N. 

May 

151 

w. 

57° 

N. 

June 

162 

s. 

53° 

W. 

July 

610 

s. 

17° 

w. 

August 

226 

s. 

31° 

w. 

September 

259 

N. 

23® 

E. 

October 

600 

N. 

9® 

E. 

November 

576 

W. 

86® 

N. 

December 

664 

w. 

86® 

N. 


KELUNG. 


years; September 1873— July 1875; daily 7 a.m. 1 p.m. 
and 9 p.m. 


243 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

w. 

N.W. Calm. 

Jan 

65 

656 

86 

11 

0 

48 

22 

22 

95 

Feb 

107 

417 

95 

24 

0 

119 

24 

95 

119 

Mar 

118 

419 

43 

54 

11 

108 

11 

75 

IGl 

Apr 

67 

333 

89 

89 

44 

144 

11 

11 

212 

May 

32 

215 

86 

75 

11 

226 

22 

11 

322 

June 

67 

155 

44 

22 

44 

344 

0 

22 

803 

July 

, 43 

172 

32 

54 

65 

898 

11 

22 

203 

Aug 

32 

172 

43 

54 

32 

333 

22 

22 

290 

Sept 

89 

300 

55 

183 

22 

155 

22 

22 

202 

Oct 

22 

0G7 

86 

32 

11 

54 

11 

0 

117 

Nov 

11 

710 

55 

38 

11 

67 

11 

22 

80 

Dec 

. 22 

473 

97 

75 

32 

97 

0 

22 

182 

Mean 

. 56 

390 

68 

55 

24 

174 

14 

29 

190 




VICTORIA. 





Taken from A 

Bnclian, “i 

the Mean Pressure of ■ 

the Atmos- 

phere, etc., 

page 623.” 

5 years, 1853-59 

; 94 a.m. and 34 

p.m. 

244 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.\V 

Calm. 

Jan 

. 97 

226 

450 

65 

0 

0 

65 

82 

05 

Feb 

. 36 

321 

357 

86 

86 

36 

107 

0 

71 

Mar 

.. 32 

268 

258 

226 

32 

97 

0 

65 

82 

Apr 

0 

266 

200 

333 

33 

67 

33 

0 

68 

May 

0 

193 

225 

323 

0 

97 

32 

65 

65 
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VICTOEIA — Continued, 



N, 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Calm. 

June 

... 33 

100 

168 

266 

33 

233 

67 

67 

33 

July 

... 32 

65 

225 

258 

65 

226 

32 

65 

32 

Aug 

... 32 

129 

162 

129 

32 

258 

129 

32 

97 

Sept 

... 66 

133 

235 

200 

33 

100 

33 

100 

100 

Oct 

... 65 

355 

321 

65 

32 

0 

65 

65 

32 

Nov 

... 100 

333 

234 

100 

0 

33 

33 

100 

67 

Dec 

... 97 

290 

355 

65 

0 

0 

32 

65 

96 

Mean . . 

.... 49 

222 

266 

172 

25 

96 

52 

55 

63 


YICTOEIA mkK,~-BIock-JwiLie. 

Taken from “ Zeitschriffc der Oesterr. Gess. fur Meteorologie, 
T. YIII, page 219.” 3 yesrs. 


245 

N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

W. 

N.W. Calm 

Jan 

... 97 

129 

677 

65 

0 

0 

0 

32 

? 

Feb 

... 107 

179 

642 

36 

36 

0 

0 

0 

? 

Mar 

... 32 

65 

548 

194 

97 

32 

0 

32 

? 

Apr 

... 0 

33 

333 

167 

300 

133 

0 

34 

? 

May 

... 0 

0 

355 

97 

323 

194 

31 

0 

? 

June 

... 0 

0 

133 

200 

500 

167 

0 

0 

? 

July 

4 

4 

69 

133 

391 

328 

36 

35 

9 

Aug 

... 0 

0 

129 

65 

290 

419 

32 

65 

9 

Sept 

... 167 

100 

433 

133 

100 

67 

0 

0 

? 

Oct 

... 129 

226 

484 

65 

32 

32 

0 

32 

? 

Nov 

... 333 

300 

367 

0 

0 

0 

0 

0 

9 

Dec 

... 200 

264 

459 

38 

0 

0 

0 

39 

? 

Mean 

... 89 

108 

386 

99 

173 

114 

8 

23 

9 


In order to obtain a clear idea of the movements of the air in 
Eastern Asia, I have contracted the observations of 29 different 
places, (217)-(215), into the short tables (246) and (247), If any 
wind considerably surpasses in frequency all other winds, it is 
inserted as the prevailing wind in the table (246) or (247); if the 
directions of two prevailing winds are nearly equal (for instance 
N.W. and W), I have inserted the middle of these two directions 
(in our case W.N.W). But if two very different directions (for 
instance N.W. and S. or N, and S.) during any season have 
nearly the same frequency, I have noted both winds. 

In spite of this method of contracting the observations within 
a short Compass, many of the values of our tables (246) and 
(247) are not exact ; partly because the time of observation at 
many of the places has not been lung, partly from faultiness in 
the method of observing, and, finally, because it has been im- 
possible to eliminate perfectly the daily period. 
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According to these tables (246) and (247) I have drawn the 
annexed five charts. 

The calms are most frequent at Yakutsk, Urga, Nerchinsk 
and Blagoveshchensk ; where the annual average is 610, or more 
than the half of all observed conditions of the atmosphere, 
the number of which is accepted as equal to 1,000 fcf. column 
“ Mean ” of preceding tables] . At the four places mentioned 
the calms are most frequent during the winter ; namely, 692 or 
almost 70 per cent, of all observations. 

It is probable, that on the whole East Asiatic continent the 
winter is the calmest (the calms reach their maximum of fre- 
quency) and the spring the least calm season (the calms have 
their minimum of frequency). 

In China, moreover, these seems to occur a second maximum 
of frequency of calms in summer ; and a second minimum in 
autumn. 

With regard to the annual period of the calms on the islands 
of Eastern Asia, we cannot define it, partly from defectiveness of 
the observations, and partly because the calms there play no 
important part. Also on the coast of the continent, at Ayan, 
Nikolajevsk, Newchwang, Peking and Shanghai, the annual 
mean of the calms is small. The annual mean of the calms is 
namely : (I) In the interior of the Amoor-Territory, at Yakutsk, 
Urga, Nerchinsk and Blagoveschensk, 610, or 51 per cent, of all 
conditions of the atmosphere, observed during the year. (2) On 
the coast of the continent, at Ayan, Nikolajevsk, Newchwang, 
Peking and Shanghai, 149, or 15 per cent, of all atmospheric 
conditions, observed during the year, (3) On the islands of 
Eastern Asia, 186, or 14 per cent, of all atmospheric conditions, 
observed during the year. 

Our wind charts, confirm the above opinion in regard to the 
distribution of the atmospheric pressure in Eastern Asia at the 
different seasons. During the winter the air, most cooled and 
partly coming from above, leaves the central region of the 
great continental Asiatic anticyclone, characterized by great 
frequency of calms or feeble winds, and moves horizontally to 
E., S.E. and 8. In the beginning the movement is slow; 
later on, farther from the central region more quick, so that 
near the coast of the continent (Peking, Nikolajevsk, Vladi- 
vostok) vehement winds sometimes appear, distinguished by 
bringing sharp cold. 

The movements of the air in the Amoor-Territory, and 
Northern China are directed from W.N.W. to E.S.E., or from 
N.W, to S.E., or from N.N.W. to S.S.E. and curve continually 
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in accordance with the dail}^ course of the sun : so we (cf. chart) 
encounter on the seas of Japan and China, the N., N.N.E. 
and N.E. winds. 

In spring (cf. chart) two air currents rule in Eastern Asia, one 
contrary to the other; one comes from the Pacific and touches 
in an approximately eastern direction the southern coast of 
Nipon, and in aE.S.E. direction tlie mouth of the river Amoor. 
The ocher air current is continental, its direction is from N.W. 
to S.E., and within it lies the whole Amoor- Territory, except 
the mouth of the river Amoor, Corea and the most northern 
part of China. 

The S.E. wind rules during the winter over the southern 
sea of China, and turns, from winter to spring, continuously 
toward the E.; because, as I have remarked above, the central 
region of a cyclone is formed in April over India (within the 
Ganges), whither streams the air from all sides — therefore, from ^ 
the sea of Southern China in an eastern direction, India and 
Southern China being situated nearly on the same latitudes. 
From spring to snrmncr, the central region of the above-men- 
tioned cyclone, where the air is attenuated and hot, proceeds and 
extends to N., and in the middle of July passes the 40th 
degree of latitude ; then, in the sea of Southern and Middle 
China the wind, which has turned from winter to spring from 
N.E. to E., continues changing in the same direction, and 
becomes S. and S.W., according to the chart. 

In the summer the continental N.AV. wind in the Amoor- 
Territory, in Corea and most the northern part of China domin- 
ates no longer, but its place is supplied by oceanic air currents 
S-AV., S., S.S.E. and S.E., similar to those prevailing also in 
the whole of China over the other winds. 

In autumn (cf. chart) the continental air currents, which have 
prevailed in winter, have again the superiority in regard to the 
other wind directions. 

AVhether the prevailing wind of any place is normal or ab- 
normal, i.e. if local influences — for instance quality of the soil, 
distribution of land and water in the near vicinity or temporary 
disturbances (for the small duration of the time of observation) 
have affected it, we can decide by means of the charts, be- 
cause in winter and summer the winds, represented by our 
charts, prevail over all other winds more than in spring and 
autumn. The anomaly will, therefore, be represented by the 
deviation of the small arrows from the long arrows ; the former 
indicating the observed direction at each place, and the latter the 
normal air currents cn grus. 
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From this, we learn, that the wind has an abnormal direc- 
tion in winter at Ay an, Imperial Harbour, Olga, Newchwang, 
Taku, Dui, Kussunai, Aniwa, Hakodate, Niigata, and in sum- 
mer at Ayan, Mariinsk, Imperial Harbour, Dui, Kussunai, and 
Niigata, 

But as observations have been made at these places for 
but a short time, it is impossible to decide if these anomalies 
are produced by local constantly acting influences, or by dis- 
turbances, varying from year to year. 

In order to give a more complete explanation of the move- 
ment of the air in Eastern Asia, there remain to add some data 
on the sharp whirlwinds, the so-called typhoons, occurring in 
the China sea and Southern Japan. It is well-known, that 
their extraordinary destructive force is due to the great mass of 
aq^ueous vapour contained in them. 

^ They appear only upon the ocean, near the Tropics, and are 
most frequent in the hottest season, when the ocean on its sur- 
face has reached its annual maximum of temperature ; con- 
sequently near Western India, in the northern Indian ocean, 
and in the sea of China, in September, the end of the summer. 
For, the evaporation induced by the high temperature being 
very great, the calm air, covering the ocean, becomes saturated 
with aqueous vapour, which is specifically lighter than the dry 
air, resting m higher regions of the atmosphere ; and produces 
a state of unstable equilibrium, wdiich disturbed" by some, even 
insignificant cause, such as a light breeze coming from a dis- 
tance, causes a violent ascending air current. 

The latter forms the central region of a barometric mini- 
mum, whither the air from all sides flows, especially the light 
aqueous vapour, if it exists in the vicinity. 

Such a cyclone extends in that direction, where it finds 
aqueous vapour ; and the central regions of cyclones rise and 
disappear continuously together, seeming to march over the 
surface of the globe. 

The typhoons follow the warm currents of the ocean, and dis- 
appear when the access of warm aqueous vapour is cut off ; 
and also, when they reach the laud or high latitudes. 

The typhoons of the East Asiatic seas begin mostly near 
latitude 10° upon the ocean ; proceed at first from E. to \V., 
afterwards to W.N.W., W. or W.S.W. and disappear on the 
continent. 

Only a few of them turn, near Formosa, to N. and N.E. and 
follow the Kuro-siwo along the southern shores of Nipon. 

In this respect the Chinese typhoons differ, for instance, from 
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the West Indian hurricanes, whose centre ordinarily runs 
through a parabola, the vertex of which lies between the 20th 
and 30th degree of latitude, and whose convex side is turned to 
the West. 

Further, the Chinese typhoons have ordinarily smaller 
diameters and move more slowly than the West Indian hurri- 
canes. They seem often without movement. 

The typhoon is visible at a great distance by dark rainy 
clouds over its centre, formed by the aqueous vapour con- 
densed in high regions, whither it has been brought by the 
ascending motion within the centre of the cyclone. 

On the chart the most frequent directions of the typhoons 
are indicated by long, interrupted red arrows. The frequency 
of tropical storms is indicated by the following table : — 


248 Jan. 

'Western India and tlie northern! ^ 
part of the Atlantic, 1493-1855 .. j ^ 
Northern part of the Indian Ocean... 1 

China sea, 1780-1845 

Southern part of the Indian Ocean \ q 

1809-1848 

Mauritius, 1820-1814 9 

Aug. 

Western India and the northern \ 
part of the Atlantic, 1493-1855. j 
Northern part of the Indian Ocean... 5 

China sea, 1780-1845 6 

Southern part of the Indian Ocean } 

1809-1848 f 

Mauritius, 1820-1844 


Feb. 

Mar. 

Apr. May. June. July. 

7 

11 

6 5 

10 

42 

2 

4 

9 14 

6 

3 




2 

5 

13 

10 

8 4 

... 


15 

15 

8 


Number 

Sept. 

Oct. 

Nov. Dec. 

Sum. 

of years 
observed 

80 

69 

17 7 

355 

362 

11 

17 

11 5 

88 


18 

10 

6 

46 

65 

1 

1 

4 3 

53 

39 



6 

53 

24 


According to table (248) on the China sea typhoons occur 
comparatively seldom, namely, during the year less than once; 
while in Western India exactly one hurricane, in the southern 
Indian Ocean more than one storm, and near Mauritius more 
than two storms occur during the year. 


IV.— HYDKOMETEORS. 

1. — Cloudiness. a. — D aily Period. 

For an exact determination of the daOy period of the cloudi- 
imss, it is necessary to have many hourly observations ranging 
through a great number of years. Such observations have 
been made at only a few places in Eastern Asia, and are inserted 
by me in the following tables (249), (230) and (251). 
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DAILY PERIOD OF THE CLOUDINESS. 

NIKOLAJEVSK. 

13 years; 1857-1871. 

249 Per cent. 



6 a.m. 

2 p.m. 

10 p.m. 

Mean< 

January 

40.4 

36.7 

34.5 

37.2 

February 

37.3 

40.7 

31.8 

36.6 

March 

43.8 

45.1 

37.8 

42.2 

April 

55.4 

67.7 

52.8 

65.3 

May 

64.6 

59.2 

55.6 

59.8 

June 

62.3 

67.2 

56.6 

68.7 

July 

59.5 

66.2 

66.8 

57.5 

August 

66.3 

60.5 

67.8 

61.5 

September 

59.5 

66.6 

49.0 

65.0 

October 

59.0 

62.0 

55.1 

68.7 

November 

69.6 

59.2 

53.9 

57.6 

December 

49.7 

49.2 

44.3 

47.7 

Mean 

54.8 

63.4 

48.8 

62.8 


PEKING. 

22 years; 1841-1874. 
250 Per cent. 



7 a.m. 

1 p.m. 

9 p.m. 

Mean. 

January 

23.5 

19.7 

15.8 

19.7 

February 

30.3 

22.5 

19.5 

24.1 

March 

37.5 

30.7 

29.8 

82.7 

April 

42.7 

37.7 

37.1 

39.2 

May 

39.4 

41.1 

40.5 

40.3 

June 

45.7 

45.3 

45.4 

45.5 

July 

57.0 

52.8 

53.1 

64.3 

August 

60.0 

45.1 

44.8 

46.6 

September 

41.3 

38.6 

34.4 

38.1 

October 

28.9 

23.1 

21.0 

24.3 

November 

24.5 

22.7 

‘ 21.1 

22.8 

December 

21.5 

18.9 

14.7 

18.4 

Mean 

36.8 

33.2 

31.4 

33.8 
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ANNUAL MEANS. 


Per cent. 


No. of 


About 

6 a.m. 

2 p.m. 

10 p.m. 

years 

observed. 

(1) Yakutsk 

46.0 

4d.2 

41.8 

25 

(2) Nerchinsk 

32.8 

37.5 

27.2 

26 

(3) Nikolajevsk 

54.8 

53.4 

48.8 

13 

(4) Irkutsk 

39.8 

33.5 

33.0 

14 

(5) Peking 

36.8 

33.2 

31.4 

22 

Mean of (1), (3), (4)) 
and (5) | 

44.4 

41.1 

38.7 

... 


The numbers in table (251) for Yakutsk, Nerchinsk and 
Irkutsk I have taken from Repertorium fur Meteorologie, 
herausgegeben von der K. Akademie der Wissenscliaften zu St. 
Petersburg, Tome V. p. 270 but the other numbers of (251) 
and tables (249) and (250) are calculated by myself. The 
cloudiness, therefore, in its annual average decreases from 
morning (near 6 o’clock) till noon and evening (near 10 o’clock 
at all our stations ; except Nerchinsk, where it is smaller iu the 
evening, but at noon greater than in the morning. 

At the time of the daily minimum of the temperature, near 
sunrise, the relative humidity has reached its daily maximum ; 
vertical air currents, produced by the daily period, not exist- 
ing, the cloudiness therefore is great. 

At the time of the daily minimum of the temperature, in the 
first hours of the afternoon, the relative humidity has its daily 
minimum, consequently also the cloudiness should reach its 
minimum. That this is not the case, and that the cloudiness, 
on the contrary, decreases not only from sunrise to noon about 
3*3 per cent, but also decreases from noon to 10 o’clock in the 
evening 2*4 per cent, must be explained by the ascending air 
current, which rises owing to the daily insolation, and brings 
warm and humid air from the globe’s surface to higher and 
cooler regions, where its aqueous vapour becomes condensed and 
forms clouds. This daily ascending air current is most intense 
in the first hours of the afternoon, and increasing the cloudiness 
hinders the formation of its daily minimum near noon. 

Only near midnight, when the ascending air current has 
come to an end and a descending air current begins, appears 
the minimum of cloudiness ; because then the relative humidity 
is still considerably smaller than at sunrise. For example at 
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Peking, we have on an average of the year the relative humidity 
and cloudiness, at 

7 a.m. 1 p.m. 9 p.m. 

68 49 63 

37 33 31 

These two series of numbers obtain a similar daily range, if we 
suppose, that, in higher regions of the atmosphere by the 
intiuence of the (daily) ascending air current the relative 
humidity 49 per cent, at 1 p.m., becomes greater viz. equal to 
about the mean of the relative humidity 68 per cent, at 7 a.m* 
and of the relative humidity 63 per cent, at 9 p.m. 


i.— ANNUAL PERIOD. 

The monthly means of cloudiness, tables (252) and (253) I 
have contracted in 6 groups I, II, III, IV, V and VI for a better 
survey of the laws expressed by the observed quantities. 

In reference to^ the cloudiness, V^akutsk agrees with the 
stations of more western Siberia: it has in spring its annual 
minimum, and in autumn its annual maximum. 

All points, situated in the Amoor-Territory and Northern 
China, group I, II and III, are subjected to a sharply defined 
period, with one annual minimum in winter, and one annual 
maximum in summer. 

The annual amplitudes are : 

For group I. 25 per cent. 

“ 11. 34 

“ ‘‘ III. 31 

What is the nature of the annual period of cloudiness in 
Southern China, we cannot determine by means of the observa- 
tions made there till the present time. 

Probably it will be found not to deviate much from that of 
Northern China. On the east Asiatic islands the monthly march 
of cloudiness difibrs much from that of the opposite continent, as 
is proved by the three groups IV, V and VI. 

The annual amplitude is only a small quantity. 

The annual amplitude of Saghalin, group IV, resembles much 
that of Okhotsk, Ayan, Nikolajevsk and Mariinsk or group I. 
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But the annual amplitude is on the continent, group I, 25 
per cent, on Saghalin only 10 per cent. 

Also in Japan, Formosa and the Philippine Islands — groups 
V. and VI.— the annual amplitude of the cloudiness is very 
small, and it is impossible, to determine exactly the times of 
maximum and minimum, from the defectiveness of the 
observations. 

The great annual amplitude of the cloudiness on the con- 
tinent — groups I., n. and III. — and the much smaller on the 
islands we explain as follows : 

During the winter there blow cold N., N.W. and W. winds, 
arriving from the dry interior of the continent, and from above, 
towards the coasts and islands of Eastern Asia. The dry air of 
the inner Asiatic anti-cyclone thus passes from cold and high 
countries into warmer and lower regions, the relative humidity 
becomes very small, consequently also the cloudiness is extra- 
ordinarily small and reaches on the continent then its annual 
minimum. But as these N., N.W. and W. winds touch the sea, 
they lose successively their original character of dryness and 
coldness, becoming wet, and so may produce a winter mini- 
mum of cloudiness at Saghalin, but not in Southern Japan, 
group V. 

During the summer, the contrary phenomenon occurs. Then, 
S.W., S., S.E. and E. winds bring warm and humid air from 
the Pacific ocean to the islands and coast of the East Asiatic 
continent, where the air must ascend to high regions, partly in 
consequence of the elevation of the land above the sea, partly 
in consequence of the ascending current of the summer cyclones. 
The relative humidity and the cloudiness of the air of the islands 
will be little increased, being considerable in all seasons, on 
account of the neighbourhood of the surrounding water, but 
that'of the continent becomes considerable. 

Also on the East Asiatic continent in winter three circum- 
stances unite— the dryness of the continental air, its descending 
movement from above to below within tlie central region of the 
great Asiatic winter anti-cyclone, and its movement from cold, 
more northern, or more north-western, or more elevated into 
warmer, more southern, or more south-eastern or lower coun- 
tries — to produce a very low minimum of the cloudiness in 
winter: and in summer three other correspondent causes — the 
great moisture of the air of the Pacific, the movement from 
warm countries to cooler, and the ascent in consequence of 
the elevation of the land and of the great summer cyclone 
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of Asia — to produce a high annual maximum of cloudi- 
ness. 

The groups I., II. and III. prove evidently, that the annual 
period of the cloudiness depends not only upon the annual 
period of the relative humidity, but also upon the quality and 
intensity of the vertical air currents. 

For, according to I., II., III. and table (266), only the time 
of the annual maximum of the cloudiness coincides with that 
of the maximum of the relative humidity ; the time of the 
annual minimum of the cloudiness, on the contrary, occurs in 
winter, but the time of the minimum of the relative humidity 
in the spring. 

An ascending air current increases the cloudiness and a de- 
scending air current diminishes it. Therefore, though the 
relative humidity decreases from winter to spring, the cloudi- 
ness increases at the same time ; because in consequence of 
the sun’s course to the North over Southern and Middle Asia, 
it developes an ascending air current. This is further increased 
by the large extent of cloudiness more than the decrease of the 
relative humidity observed in low regions of the atmosphere 
diminishes it. 

At Yakutsk the time of the annual minimum of the cloudi- 
ness coincides with that of the relative humidity occurring in 
spring, because in March in the high latitude of Yakutsk, the 
ascending air current has not yet commenced. 

In Europe the monthly advance of the cloudiness is contrary 
to that on the continent of Eastern Asia: the cloudiness 
has its annual maximum in winter and annual minimum in 
summer. Consequently while in Europe the amount of 
cloudiness elevates the temperature as well in winter as in 
summer ; in the Amoor-Territory and Northern China, the 
amount of cloudiness diminishes the temperature of the air 
during both these seasons. 

The absolute value of the cloudiness is, according to the 
prevailing continental winds and small moisture of the air on 
an average of the year in Eastern Asia small, smaller than e.g, 
in Europe. * 

In the interior of the continent of Eastern Asia — groups 11 
and III — the annual mean of cloudiness is equal to 32 per cent: 
on the coasts of the sea of Okhotsk, on Saghalin, and in Japan 
— ^groups I, IV and V — a half greater, namely 49 percent: and 
on the southern islands of Eastern Asia still greater, namely 
61 per cent. • 
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Islands of Eastekn Asia. — Table (258). 
Per cent. 

Number 

Jan. Feb. Mar. Apr. May. Juno. July. Aug. Sep. Oct. Nov. Dec. Annual of years 

Means, observed. 
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The hourly course of the relative humidity is simple, and 
closely related to the hourly course of temperature. In the 
morning, about the time of the minimum of temperature, the 
relative humidity reaches its maximum ; and in the first hours 
of the afternoon, when the daily temperature is at its maximum, 
it arrives at its daily minimum. 

The daily amplitude of the relative humidity is : — 

Per cent. 

Jan. Feb. Mar. Apr. May. June. 

At Nerchinsk 29."5 32.'*7 

„ Peking 15.^9 19.°9 27.^ 27. 4 27, 1 28. 0 

July. Aug. Sept. Oct. Nov. Dec. 

At Nerchinsk... 29."8 29.'’3 30.‘’8 20."0 

„ Peking 25. 5 26. 2 26. 9 26. 9 21.^5 18.^6 

and the daily amplitude of the temperature : — 

Jan. Feb. Mar. Apr. May. June. 

At Nerchinsk... 6.®8 8.°9 10.°5 10.°2 10.°8 11.^3 

„ Peking 7. 4 8. 7 9. 7 10. 4 10. 7 10. 3 

July. Aug. Sept. Oct. Nov. Dec. Year. 

At Nerchinsk. ..10.°3 10,°4 11,"0 9.®2 7.°5 6.^1 9.°4 

„ Peking 7. 5 7. 6 8. 6 9. 9 7. 5 7. 5 8. 8 

The hourly range of the pressure of aqueous vapour is more 
complicated than that of relative humidity. In the morning, 
at the time of the minimum (?f temperature, the pressure of 
aqueous vapour has likewise its principal minimum at all 
seasons ; because, in consequence of the minimum of the tem- 
perature the air possesses the smallest capacity for the reception 
of aqueous vapour, and because the evaporation at the time of 
minimum of temperature is very slight. 

When the sun rises higher, the course of the pressure of 
aqueous vapour becomes more complicated ; for, the higher 
temperature not only enlarges the capacity of the air for re- 
ceiving aqueous vapour, and the evaporation of the water in 
store at the station of observation, but also produces an ascend- 
ing air current and horizontal currents, composing the daily 
period of the winds. The ascending current carries off every 
time apart of the specific light aqueous vapour in high regions, 
it diminishes every time the pressure of aqueous vapour ; but 
the horizontal winds, produced by the daily period, elevate the 
pressure of aqueous vapour, if they come from a wetter coun- 
try, and dimmish the pressure of aqueous vapour, if they arrive 
from drier countries than the place of observation. 
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If A V represents the amount of aqueous vapour, produced 
by evaporation at the station during an unit of time, for in- 
stance during one hour, 

A 1 the aqueous vapour carried off in high regions by the 
ascending current during one hour, and 
A h the variation in the pressure of aqueous vapour, pro- 
duced by horizontal air currents, composing the daily 
period of the winds, during one hour, 

the variation A F of the pressure of the aqueous vapour at the 
station, during the unity of time, will be : — 

A F = a v-a 1 + a h. 

If the sum a F is positive, the pressure of aqueous vapour 
increases, if A F negative, it decreases. 

A V, A 1 and A h are each subjected to a daily and annual 
period. 

For our two places Nerchinsk and Peking A h may be put 
down as equal to zero, both places being situated within the 
continent and receiving, in consequence of the daily period of 
winds, air from a tract of country, having the same quality as 
themselves. 

— A 1 is always negative and its value depends on the inten- 
sity of the ascending air current. 

Finally A v is always positive and depends on the amount of 
temperature, the daily amplitude of temperature and the stock 
of water, existing on the surface of the earth near the station 
of observation. 

During the winter, the ascending air current of the daily 
period, on account of the low temperature near the surface of 
the globe, on account of its slow decrease with the increase of 
the height over the sea-level and on account of the smallness 
of the daily amplitude of temperature, is feeble ; therefore a 1 is 
small, and the daily period of the pressure of aqueous vapour 
depends principally only on A v ; this daily period of pres- 
sure of aqueous vapour is closely related to that of the tempera- 
ture ; and consequently there occurs only one Minimum near the 
time of the minimum of temperature, and only one Maximum 
near the time of the Maximum of temperature. More compli- 
cated is the course of the pressure of aqueous vapour during the 
warmer nine months of the year, from March to November, 
where the annual amplitude of the amount of rain is consider- 
able, as ejj. at Peking. 

Then there occur daily two maxima and two minima of the 
pressure of aqueous vapour ; the ascending air current during the 



PBESSUitE OF AQUEOUS VAPOUR AND RELATIVE HUMIDITY. 811 

first hours of the afternoon having attained so great an inten- 
sity, that A I becomes greater than A v, i.e, that more aqueous 
vapour flows to higher regions, than will be produced by evapo- 
ration. 

Hence at the hottest time of the day, when the ascending 
current is most intense, there appears after a maximum at 
noon a secondary minimum ; and at evening, near seven o’clock, 
when it has become feeble, a second maximum. 

This second maximum exists at Nerchinsk only during the 
months of May, June, July and August, and is lower than the 
maximum at noon ; but at Peking the maximum at seven 
o’clock in the evening is only during the dry months, from 
April to June, when very little rain falls, lower than the maxi- 
mum at noon ; and during the wet months from July to Octo- 
ber, when much rain falls, it is higher than that at noon. 

In the above mentioned pamphlet “ On the Climate of Peking 
by Dr. H. Fritsche ” I have stated, that for Peking this differ- 
ence in the daily course of the pressure of vapour during the 
two different warm parts of the year, from April to June and 
from July to October, must be attributed to the stock of water 
on the surface of the place (Peking.) 

The proof has been based upon the observations, made 
every day nine times, from the morning at 6 o’clock till 
the evening at 10 o’clock, during 21 months from April 1868 
to Dec. 1869. 

This is shown by the fact that during the year 1869, 
an extraordinarily small quantity of rain having fallen, and 
in 1868 the quantity of rain having been little less than the 
normal annual mean, the difference between the dry (April- 
June) and the wet (July-October) season was very insigni- 
ficant in relation to the stock of water on the surface of the 
station, and the moisture of the air ; and in consequence of this, 
the hourly range of the pressure of aqueous vapour was the 
same in both seasons. 

That at Nerchinsk, during all warm months, the hourly range 
of the pressure of vapour is very similar to that of the dry period 
(April- June) at Peking, must be explained, partly by the cir- 
cumstance, that at Nerchinsk the difference in the fall of rain 
between June and July, and generally the fall of rain is not so 
great as at Peking ; and partly by the quality of the surface of 
the region, the land surrounding Peking being a wide plain, where 
the water stands without movement for a long time after rain ; 
and on the contrary Nerchinsk being situated between bluff moun- 
tain ranges, which do not permit a long stagnation of the water. 
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B.— ANNUAL PEEIOD. 

The tables (264) and (265), which contain the monthly means 
of the pressure of aqueous vapour, observed in Eastern Asia, 
show, that the principal element, determining the amount of 
the pressure of aqueous vapour is the temperature of the air. 

For, in winter, at the time of the annual minimum of tem- 
perature all our places — (264), (265) — have their minimum of 
the pressure of vapour ; and in summer, at the time of the an- 
nual maximum of temperature, they have their maximum of 
the pressure of vapour. 

The annual maximum and minimum of temperature occur- 
ring on the islands of Eastern Asia about half a month later 
than on the continent, the maximum and minimum of the 
pressure of aqueous vapour, according to (264) and (265), occur 
likewise half a month later on the islands than on the conti- 
nent. 

The same remark has been made in comparing the results of 
the observations, for instance at Sitka (with a sea climate and 
at Halle (with a continental climate.) 

The influence of the temperature on the amount of the pres- 
sure of aqueous vapour appears in the geographical distribution 
of the latter, increasing in a similar way to the temperature, 
from N. to S. 

A second, independent, element determining the amount of 
the pressure of aqueous vapour is the wind, and the stock of wa- 
ter at the place, resulting from the wind. 

For instance at Peking, according to our chart, there blow- 
in spring, besides northern dry continental winds, southerly 
winds, which, though arriving from the sea-side, have already 
made a long passage over the land, and are probably in most 
instances deflected currents. 

Falls of rain at Peking in spring are therefore of rare occur- 
rence; and only towards the end of June the great summer 
rains begin to make their appearance ; and thus, as I have al- 
ready stated above, the warm season, from March to October 
is divided into two parts, the dry season, from March to June, 
and the wet season, from July to October. * 

The difference of these two periods, or the influence of the 
humid sea winds on the pressure of vapour, is seen on compar- 
ing such months of both seasons, the mean monthly tempera- 
tures of which are nearly the same; e, g, June with August 
(mean temperatures resp. 24°3 and 24®6), and May with Sep- 
tember (mean temperatures resp. Id'^d and 20°1.) The dif- 
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ference of the pressure of aqueous vapour between August and 
June is equal to I6.83iiim. — 12. 80mm. =4.0301111.: between 
September and May to 11.44mm. — 8. 34mm. = 3.10mm, 

Corresponding to the great annual amplitude of temjierature, 
the annual amplitude of the pressure of aqueous vapour in East- 
ern Asia is considerable. 

Annual Amplitude 



of the pressure 

of the 


of aqueous vapour. 

temperature. 


mm. 


Nikolajevsk . 

12.8 

40.“7 

Urga 

8.9 

45. 4 

Nerchinsk ... . 

11.0 

47. 2 

Peking 

16.1 

80. 7 

Taku 

17.1 

82. 2 

Tientsin 

19.3 

29. 4 

Shanghai 

18.8 

24. 6 

Bangkok 

4.2 

8. 9 


mm» 


Hakodate 

13.5 

24.®0 

Yedo 

16.7 

23. 6 

Yokohama 

17.1 

21. 5 

Osaka 

16.0 

23. 1 

Nagasaki 

15.3 

22. 9 

Decima 

15.1 

21. 7 

Manila 

7.5 

3. 9 


In comparing the observations made at Bangkok and Ma- 
nila, with those of Japan, we learn, that the annual amplitude 
of the pressure of aqueous vapour increases, as the annual ampli- 
tude of temperature increases. 

But moreover the amount of the annual amplitude of the 
pressure of vapour will be determined by the temperature of 
the air, by the distance from the sea, and by the direction of 
the prevailing winds. 

The influence of this last element (the wind) on the pressure 
of aqueous vapour and on its annual amplitude, I have explain- 
ed by means of the Peking observations. The influence of 
the temperature itself, and of the distance from the sea, will 
be properly shown by the observations, made at Nerchinsk and 
Peking. 

Though Nerchinsk is subjected to a greater annual amplitude 
of temperature — 47® 2 — than Peking — SO*" 7,— the former has a 

smaller annual amplitude of the pressure of aqueous vapour 

11.0 mm. — than the latter — 16.1 mm. 
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The first cause of this difference between these two places is 
the difference of the temperatures producing a different capacity 
of the air for the reception of aq^ueous vapour. For, according 
to the table 



Capacity for reception of 

Differences. 

Temperature 

. aqueous vapour. 


mm. 

mm. 

SO* 

81.5 

14.1 

20 

17.4 

10 

9.2 

— 8.2 

0 

4.6 

— 4.6 

^10 

2.1 

— 2.5 

^20 

0.9 

— 1.2 

—30 

0.4 

— 0.5 


The capacity of the air for the reception of aqueous vapour varies 
more rapidly, if the temperature is higher, than if the tempe- 
rature is lower. 

At Nerchinsk the mean monthly temperature in the course of 
a year varies between — 29® 2 and 18® 0 and at Peking, between 
— 4* 6 and 26*1, therefore, according to table (270) the mean 
annual amplitude of the capacity for the reception of aqueous va- 
pour at Nerchinsk is equal to 15 mm., but at Peking to 22 mm. 

The second cause, which diminishes the annual amplitude cf 
the pressure of vapour at Nerchinsk, in comparison with that of 
Peking, is, that the sea winds, bringing from the Pacific 
Ocean rain and moisture, in consequence of the overland pass- 
age they have made, have lost more of their original humidity, 
when arriving at Nerchinsk, than when arriving at Peking, 
which lies nearer to the sea than Nerchinsk. 

Europe, where the annual amplitude of temperature is small, 
has only a small annual amplitude of the pressure of aqueous 
vapour, for instance : 


Annual amplitude Annual amplitude 
27 1 of the pressure of the 

of aqueous vapour. temperature, 
mm. 

Tromsb 5.6 15® 7 

Skudesnes ... 6.4 13 0 

Dublin 6.7 11 7 

Lisbon 6.2 13 5 


Also in Europe and Western Siberia, as in Eastern Asia, the 
pressure of aqueous vapour reaches its annual minimum ia 
winter and its maximum in summer. 
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In July, when in northern Asia and Europe, between the 
parallels of 40° and 60°, the temperature is nearly the same on 
the same latitude and on all longitudes, and even at some places 
in Northern Asia higher than in Europe, the pressure of 
aqueous vapour in the interior of Asia (for instance at Barnaul 
and Nerchinsk) is just as great as in warm and wet Europe 
under the same latitude ; because, setting aside the fact that the 
temperature is nearly equal under the same latitude, moist 
air besides enters into the interior of Asia from the Atlantic, 
Arctic and Pacific oceans, in order to compensate for the 
vacuum caused by the ascending current. 

On the parallel of 50®, in the Amoor-Territory, in July the 
pressure of vapour is about 12mm. ; the very same as in Europe 
under the same latitude. 

But northern China (e,g. Peking) has in July a greater pres- 
sure of aqueous vapour than southern Italy and Spain, situated 
nearly under the same latitude. 

China and Japan, the former in July, the latter in August 
have on an average both a pressure of aqueous vapour, equal 
to 20mm,, i.e. 8mm. more than more northern Europe. 

During the* winter the pressure of aqueous vapour in the 
Amoor-Territory is nearly equal to zero ; the same is the case 
in Middle and Western Siberia ; but in Western Europe it is 
greater, viz.: between 2 and 8 millimetres. 

China, as we have stated above, is very dry during the winter, 
taking into consideration its low latitude : its pressure of aqueous 
vapour is between 2mm. and 8mm. (Peking and Fu-cheu-foo), 
it reaches, therefore, scarcely that of more northern Europe, 
and is smaller than that of Japan. 

The annual mean of the pressure of aqueous vapour in the 
Amoor-Territory is between 4mm. and 5mm. ; in Western 
Europe under the same latitude (about 47°) nearly 8mm.; the 
annual mean of North-China and Japan varies between 7mm. 
and 12mm., and differs little under the same latitudes in both 
countries. 

Western Europe, therefore, possesses an annual mean pressure 
of aqueous vapour, nearly equal to that of Northern China. 
Though during the winter, in consequence of the continental 
dry winds, the pressure of aqueous vapour in Easrern Asia is 
very small, it is in consequence of the high temperature and 
sea-winds during the warm season so great, that the annual 
mean in China and Japan is nearly equal to that of S.W. 
Europe on the same latitude. This is, I believe, important for 
the vegetable life in Northern China and the Amoor-Territory, 
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where in spring rain is very scarce. But probably more im- 
portant for the life of men, animals and plants than the pressure 
of aqueous vapour is the so-called rebtive humidity, the former 
representing the amount of aqueous vapour contained in the 
cubic unit of the air, and the latter the percentage of aqueous 
vapour, which it would contain, if it were saturated. 

The annual maximum of the relative humidity occurs, ac- 
cording to tables (266) and (267), for the whole of Eastern Asia, 
in summer on the islands, as it seems, a little earlier than on 
the northern part of the continent; because the sea-winds, gene- 
rating the annual maximum of the humidity, touch first the 
islands, and afterwards the continent. 

The annual minimum of the relative humidity occurs, on the 
northern part of the continent, as far as the parallel of 35® in 
April or i\Iay; and on the islands earlier, in February or March; 
the sea-winds touching earlier the islands than the continent 
ajid preventing during the spring a small amount of relative 
humidity on the islands ; and the temperature rising, when the 
season has advanced from winter to spring, not so rapidly on 
the islands, as on the continent, where the high temperature of 
spring and absence of sea-wind produce the late minimum of 
relative humidity in April or May, 

On the relative humidity of Southern China, Formosa and 
the Philippine islands, we do not possess many observations ; 
and, with regard to the annual period of relative humidity, we are 
only able to state, that its annual amplitude there is smaller 
than in the northern parts of Eastern Asia. 

The annual amplitude of relative humidity on the continent 
for the stations of Urga, Nerchinsk, Vladivostok, Peking and 
Shanghai is on an average equal to 22 per cent: on the islands 
for the stations of Hakodate, Yedo, Yokohama, Osaka, Nagasaki, 
Decima, Victoria and Manila on an average only to 15 per cent. 

During the summer the relative humidity, as well on the 
continent as on the islands, is nearly 82 per cent; on the islands 
and the coasts of the continent a little greater than in its 
interior. 

The annual minimum of relative humidity, appearing on the 
northern part of the continent in spring, is on an average of 
Urga, Nerchinsk, Vladivostok, Peking and Shanghai equal to 
69 per cent ; on the islands to 68 per cent. Especially in the 
interior of the Amoor-Territory and most northern China the 
mean monthly relative humidity in spring is very small, about 
65 per cent, according to table (266), but the absolute minimum 
descends in spring often to less than 10 per cent [e,g. Peking, 



table (2GG), 8 per cent] ; and for weeks, the dryness of a desert reigns in these countries. Such low 

inininia of relative huraiclity never occur in Western Europe. 

The annual mean of relative humidity in the whole of Eastern Asia is nearly the same, namely, 
about 74 per cent, and does not differ much from that of Europe ; in Northern China the annual 
mean of relative humidity is probably smallest, [r/. Peking, table (2GG)]. 
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Islands of Eastern Asia. — Table (265). 


MEANS OF THE RELATIVE HUMIDITY. 
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— NUMBEE OF DAYS WITH PEECIPITATION— (li'A.IN AND SNOW). 
Continent of Eastern Asia, — Tablo (274). 
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322 PROBABILITY. OF PRECIPITATION — (rAIN AND SNOW). 

On tlie continent of Eastern Asia— except its most northern 
part fj, Yakutsk, where the probability of^ precipitation is 
nearly the same in every month— the probability of precipita- 
tion, according to table ^(272), reaches its maximum in summer 
and its minimum in winter. 

The stations of Avan and Nikolajevsk, situated near the 
coast of the sea of Okhotsk, show only a feeble annual period; 
its annual amplitude is only 0.13 or 4 days, while the anuual 
amplitude of all other places, contained in tables (272) and 
(274), is on an average 0.40 or 12 days. 

The annual l eriodicity of the monthly sum of days with pre- 
cipitation on the western coasts of Saghalin, Yesso, Nipon and 
Kiusiu, which are turned towards the continent, is contrary to 
that of the continent, the maximum occurring in winter and 
the minimum in summer. 

The cause of this must be found in the warm water current 
along the West-coasts of these islands, called the Tsiisima stream, 
and in the continental cold N. W., W. and N. winds, which by 
their coldness precipitate the aqueous vapour generated by the 
warm Tsnsima- stream and drive the aqueous vapours into the 
interior of the islands. 

In consequence of this, on the western coast of Saghalin and 
Japan snow falls are frequent in winter ; for in January the 
isothermal line of the freezing point touches the western and 
northern coast of Nipon, and cuts through the northern part of 
that island. 

However, these snow falls, though twice as frequent as the 
summer rains coming from S. and S. E., contain much less 
water than the summer rains, as the observations at Hakodate 
show, table (277.) 

For the eastern coast of Saghalin, of Yesso and of Nipon 
as far south as the cape of Daihosaki we possess no observations. 
Probably the periodicity of the number of days with precipita- 
tion within the different months, is there the same as at Yoko- 
hama and on the continent ; i. e. the minimum occurs in winter 
and the maximum in summer. 

On Formosa and the Philippines, surrounded on all sides by 
warm water, the probability and amount of precipitation de- 
pend much on the topographical position of ttie station : whe- 
ther the wind, coming from the sea, touches the station direct, 
or whether it must first pass over mountains. 

For instance, Kelung, situated on the N. E. corner of For- 
mosa immediately on the sea, has in winter, when the wind 
blows ordinarily from N. E., the greatest number of rainy days; 
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On the continent of Eastern Asia — except its most northern 
part €, ff, Yakutsk, whore the probability of precipitation is 
nearly the same in every month — the probability of precipita- 
tion, according to table (272), reaches its maximum in summer 
and its minimum in winter. 

The stations of Avan and Nikolajevsk, situated near the 
coast of the sea of Okhotsk, show only a feeble annual period ; 
its annual amplitude is only 0.13 or 4 days, wdiile the annual 
amplitude of all other places, contained in tables (272) and 
(274), is on an average 0.40 or 12 days. 

The annual neriorlicity of the monthly sum of days with pre- 
cipitation on the western coasts of Saglialin, Yesso, Nipon and 
Kiusiu, which are turned towards the continent, is contrary to 
that of the continent, the maximum occurring in winter and 
the minimum in summer. 

The cause of tins must be found in the warm water current 
along the West-coasts of these islands, called the Tsasima stream, 
and in the continental cold N, W., W. and N. winds, which by 
their coldness precipitate the aqueous vapour generated by the 
warm Tsusima-stream and drive the aqueous vapours into the 
interior of the islands. 

In consequence of this, on the western coast of Saghalin and 
Japan snow falls are frequent in winter; for in January the 
isothermal line of the freezing point touches the western and 
nortliern coast of Nipon, and cuts through the northern part of 
that island. 

However, these snow falls, though twice as frequent as the 
summer rains coming from S. and S. E., contain much less 
water than the summer rains, as the observations at Hakodate 
show, table (277.) 

For the eastern coast of Saghalin, of Yesso and of Nipon 
as far south as tlie cape of Daihosaki we possess no observations. 
Probablv^ the periodicity of the number of days with precipita- 
tion within the different months, is there the same as at Yoko- 
hama and on the continent ; i. e. the minimum occurs in winter 
and the maximum in summer. 

On Formosa and the Philippines, surrounded on all sides by 
warm water, the probability and amount of precipitation de- 
pend mucli on the topographical position of tbe station: whe- 
ther the wind, coming from the sea, touches the station direct 
or whether it must first pass over mountains. 

For^ instance, Keliing, situated on the N. E. corner of For- 
mosa immediately on tlie sea, has in winter, when the wind 
blows ordinarily from N. E., the greatest number of rainy days; 
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On tlie continent of Eastern Asia — except its most northern 
part p. fi, Yakutsk, ivhere the probability of precipitation is 
nearly the same in every month — the probability of precipita- 
tion, according to table (272), reaches its maximum in summer 
and its minimum in winter. 

The stations of Avan and Nikolajevsk, situated near the 
coast of the sea of Okhotsk, show only a feeble annual period; 
its annual amplitude is only 0.13 or 4 days, while the annual 
amplitude of all other places, contained in tables (272) and 
(274), is on an average 0.40 or 12 days. 

The annual reriodicity of the monthly sum of days with pre- 
cipitation on the western coasts of Saghalin, Yesso, Nipon and 
Kinsiu, which are turned towards the continent, is contrary to 
that of the continent, the maximum occurring in winter and 
the minimum in summer. 

The cause of this must be found in the warm water current 
along the West-coasts of these islands, called the Tsusiraa stream, 
and in the continental cold N. W., W. and N. winds, which by 
their coldness precipitate the aqueous vapour generated by the 
warm Tsiisima-stream and drive the aqueous vapours into the 
interior of the islands. 

In consequence of this, on the western coast of Saghalin and 
Japan snow falls are frequent in winter; for in January the 
isothermal line of the freezing point touches the western and 
northern coast of Nipon, and cuts through the northern part of 
that island. 

However, these snow falls, though twice as frequent as the 
summer rains coming from S. and S. E,, contain much less 
water than tlie summer rains, as the observations at Hakodate 
show, table (277.) 

For the eastern coast of Saghalin, of Yesso and of Nipon 
as far south as the cape of Daihosaki w^e possess no observations. 
Probably the periodicity of the number of days wdth precipita- 
tion wdtliin the different months, is there the same as at Yoko- 
hama and on the continent ; f. e. the minimum occurs in winter 
and the maximum in summer. 

On Formosa and the Philippines, surrounded on all sides by 
warm water, the probability and amount of precipitation de- 
pend much on the topographical position of tbe station : whe- 
ther tlje wind, coming from the sea, touches the station direct, 
or whether it must first pass over mountains. 

For instance, Kelung, situated on the N. E. corner of For- 
mosa immediately on tlie sea, has in winter, when the wind 
blows ordinarily from N. E., the greatest number of rainy days; 
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Tin summer, when the wind comes from S.W., the smallest; because the N. E, side of Kelung is in direct contact with the sea, whilst on 
S. W. are high mountains, which condense considerable quantities of the vapour brought by the S.W. wind from the sea. Manila has, on 
contrary, the greatest number of rainy days in summer, and the smallest in winter; because it has on its N.E. side mountains, and on its 
|.W. the sea. 

The annual sum of days with precipitation in the Amoor-Territory and Northern China is about 75 ; in Southern China, being a mountain 

I nd of nearly 900 metres height above the sea-level, and being overflowed by sea winds not only in summer, but also in spring and autumn, 
ore than 100. 

In Western Europe the probability of precipitation for the whole year or the annual sum of days with precipitation is twice that of the 
Imoor-Territory and Northern China, and is not subject to so great a periodicity : the number of days with snow or rain in Europe is much 

lore equally distributed through the different months of the year, than in the Amoor-Territory (especially in its interior) and in Northern China. 

On the islands of Eastern Asia the probability of precipitation for the whole year is double that of the Amoor-Territory and China : 
lerefore scarcely as great as that at Western Europe, where it is equal to 0.45 or 164 days. 


c.— AMOUNT OF PEE CIPITATION.—MILLIME TEES. 
Continent of Eastern Asia, — Table (276). 


Annual 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

Sum. 


mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

kutsk. . . . 

. 9.1 

6.1 

8.4 

8.4 

17.8 

38.1 

26.7 

35.9 

25.4 

41 7 

17.6 

17.6 

252.8 

an 

. 13.0 

9 6 

9.6 

11.0 

52.3 

49.8 

98.0 

228.9 

2G2.4 

99.8 

32.3 

13.5 

880.2 ? 

kolajevsk 

. 11.4 

4.2 

17.5 

34.6 

36.0 

43.5 

37.3 

30.9 

65.0 

15.7 

31.0 

3.8 

330.9 

ga 

. 0.6 

2.3 

2.3 

0 .5 

15.2 

57.5 

71.9 

63.3 

18.5 

2.1 

2.3 

2-0 

238.5 

rciiinsk 

. 2.2 

1.7 

5.3 

12.0 

26.7 

63.9 

100.1 

106.0 

52.8 

11.8 

7.5 

3.4 

393.4 

vvan-tse 



84 

10.3 

23.0 

93.8 

187.6 

89.5 

48.8 


. . 

. . 

(461.4) 

wchwang 

. 1.3 

1.5 

0.0 

6.4 

95.0 

46.7 

213.1 

102.1 

33.8 

25.4 

8.7 

3.1 

537.1 

king .... 

. 2.8 

5.1 

7.1 

14.0 

42.1 

89.4 

237.2 

152.1 

73.0 

17.5 

8.7 

2.9 

651.9 

entsin . . 

. 0.0 

0.0 

0.0 

25.4 

15.9 

75.8 

130.9 

160 7 

47 4 

6.9 

3,7 

0.9 

467.6 

langhai . . 

, 73 

80 

106 

133 

122 

151 

116 

147 

153 

65 

94 

12 

1252 

i-cheu-foo 




60 

251 

56 

135 

. . 

, , 

. . 

. . 

. . 

. . 

.ntou .... 

.* 17* 

43 

55 

144 

301 

282 

197 

252 

277 

140 

62 

25 

1795 

igou .... 

. 0.0 

0.0 

4.6 

16.9 

127.3 

196.5 

214.9 

194.2 

427.1 

184.6 

115.4 

23 

1483.8 

ngkok . , 

. 4.8 

13.7 

37.9 

103.6 

235.0 

204.0 

178.3 

180.8 

312.9 

181.3 

84.8 

19.1 

1556.2 


Number 
of years 
observed. 

2t® 2 Wesselofsky “ On the Climate of Eussia,” p. 224. 
4 „ ,, „ „ p. 312. 

4 Schrenck, Amur-Reise, T. IV. 

4 1870, 71, 72 and 74. 

27 0. Z. VI, p. 195, July, corrected by myself. 

1874 and 1875. 

1862 ; 8,7mm., Nov,, taken from Peking. 

1841-74. 

1872. 

0. Z. last volume. 

Chinese Recorder^ 1870. 

0. Z. VIII, p. 219. 

O. Z. VII, p. 23. 

O. Z. VU, p. 23. 


Islands of Eastern Asia, — Table (277). 


Jan. Feb. 


mm 

Itropaulovsk. 88.2 
' ‘ . 48.2 

. 61.0 
. 60 
.107 
. 47.3 
26.9 


mm 
135.6 
68 9 

52.6 
84 

0 

37.7 
59.0 


Mar. Apr. May. June. July. Aug 
mm 
203.7 
55.9 
132.3 
128 
0 

38.8 
89.4 


mm 

172.7 

60.4 

107.3 
167 
670 

93.9 

280.3 


mm 

72.1 

99.6 

108.0 

148 

0 

129.2 

124.0 


mm 

53.1 

80.0 

267.3 

208 

0 

72.5 

143.8 


mm 

25.4 

192.3 

106.4 
209 
713 
126.7 

66.1 


mm 

44.4 

101.6 

146.8 

170 

0 

86.9 

145.6 



ecima 

39.5 

25.1 

81.3 

13.5 

53.6 

113.7 

90.1 

22.1 


elimg 

572 

301 

272 

292 

302 

113 

95 

219 

! 

ictoiia 

10 

37 

65 

93 

241 

436 

360 

318 

5 

ictoria Peak., 

6 

59 

61 

32 

334 

359 

184 

423 

f 

^acao 

15 

41 

53 

117 

307 

274 

183 

252 

i! 

laulla 

27 

36 

15 

29 

106 

241 

289 

398 


Sept. 

mm 

156.8 
104.5 

360.8 
259 

0 

144 8 
140.4 
29.3 
384 
354 
297 
269 
686 


Oct. 

m«n 
157 5 
89 2 
233.0 
176 
375 
172.5 
23 9 
16.4 
206 
144 
178 
155 
247 


Nov. Dec. 


mm 

105.7 

99.3 
144.2 

88 

0 

67.0 

44.4 

39.1 
130 

74 

82 

61 

120 


mm 

214.7 

117.4 

67.7 
97 

0 

36.5 

67.8 

6.2 

164 

16 

6 

28 

29 


23 

1 

6 


Annual 

Sum. 

mm 

1430.9 

1107.3 

1777.4 
1794 
1865 
1053.8 
1211.6 

530.4 ? 
3050 
2148 
2021 
1755 
2123 


Number 
of years 
observed, 

2 1848-49, Wessel. “ On the Glim, of Russia,” p. 225, 

1859-63, Corresp. Meteorologie par Kupffer, 1862. 

2 October 1872 — September 1874. 

7 1863-69, O. Z. 

1 1860, O. Z. VI, p. 252 ; the four seasons. 

1 1870, O. Z. VI, p. 251. 

1 1872, 0. Z. 

2 1853-55 ; Meteor. Waarncmingen in Nederland, &c, 

2 September 1872 — August 1875. [1856. 

. . Mean from Victoria Hospital and Royal Engineers, 
0- Z. [0. Z, Vin, p. 219. 

16 1812-14, 1819-31, 0. Z. VIU, p. 219. 

8 0. Z. Vin,p. 334. 
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ABSOLUTE VARIABILITY OF THE AMOUNT OF 
PRECIPITATION .--^Tdble (278). 



Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


Nerchinsk ... 

13 

6 

25 

39 

69 

169 


Pekiug 

29 

28 

27 

56 

101 

195 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Nerchinsk ... 

164 

267 

112 

50 

19 

10 


Peking 

497 

347 

286 

46 

32 

20 

822 


On all places of the continent — table (276) — the most abund- 
ant precipitation occurs during the warm season; and very little 
during the colder. 

A similar distribution of the precipitation through the differ* 
ent months of the year takes place on Yesso, Nipon, Sikok, 
Kiusiu, Victoria and Macao. 

At Kelung, in consequence of circumstances above explained, 
the monthly sum of rain reaches its annual maximum in win- 
ter and its minimum in summer ; and Manila has the same 
annual rain period, as the continent i. e. the greatest mass of 
precipitation occurs in summer and very little in winter. 

To this coincidence of great warmth and considerable amount 
of rain must be attributed the fertility and culture of China and 
Japan. 

lYe learn from table (276), that during the winter on the 
whole continent of Eastern Asia, and at Victoria, Victoria Peak 
and Macao, situated near the continent, the monthly sums of 
precipitation differ very little from each other, for the minima 
during the winter vary only between 0mm. and 17mm. 

The winter minima [cf. table (277) on the Japanese islands 
are greater ; np-mely, putting aside the dubious observations 
at Decima, between 27mm. and 60mm. 

The summer maxima, on the contrary, increase in general 
considerably from North to South, being in the northern parts 
of the “ Amoor-Territory ” — Nikolajevsk, Urga, Nerchinsk — 
nearly equal to 80mm., at Si-wan-tse ( latitude 41'' ) to 
188mm., at Peking to 237mm, and at Macao to 307mm (lati- 
tude 23^.) On the Japanese islands we encounter nearly the 
same summer maxima of rain as on the continent under the 
same latitude. 

The monthly range of the monthly sum of precipitation in 
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the ITorth of the continent and on the northern islands differs 
from that of Middle-and South-China and South- Japan. 
Ayan and Nikolajevsk, situated near the coast of the sea of 
Okhotsk, according to table (276) reach their annual maximum 
only towards the end of the summer, viz. in September; the 
more southerly places Urga and Nerchinsk have their maxi- 
mum between July and August i. e. earlier; the most southern 
parts of the Amoor-Territory (Si-wan-tse and Newchwang), 
the most northern part of China and Japan (Peking, Tientsin 
and Hakodate) in July. But in Middle and Southern China 
(Shanghai, Canton, Victoria Peak, Macao) in India beyond the 
Ganges (Bangkok) and Southern Japan there occur during the 
warm rainy season April-October, two maxima and one mi- 
nimum of the monthly sum of rain. 

The first maximum appears in May or June, the minimum 
in July and the second maximum in the beginning of Septem- 
ber. 

The minimum of July is secondary, it is mucli greater than 
the winter minimum. 

The above explained variation of the monthly sum of preci- 
pitation in Eastern Asia with the season and geographical po- 
sition will not be difficult to understand by means of our wind 
charts and the orographical peculiarities of the land of 
Eastern Asia. 

The amount of the precipitation in winter, as the Chart 
shows, must be iu Eastern Asia in general very small, because 
the winds blow uninterruptedly from the cold central region of 
the anticj^clone of the dry Inner Asia, where the air has a de- 
scending movement into relatively warmer and lower countries, 
and because the temperature in Eastern Asia is very low. 
During the spring, (cf. chart), Eastern Asia is divided into 
two prts: m one part in Southern China, Southern Japan, at 
Manila and India beyond the Ganges, there prevail E, andS.E. 
winds from the sea ; in the other part of Eastern Asia i. e. in 
the Anioor- lerritory (except the mouth of the river Amoor) 
and in Northern China, there prevail continental N. and N. W. 
winds. 


During spring therefore in Southern China, Japan and India 
beyond the Ganges, where the high mountain ranges will be 
touched nearly perpendicularly to the direction in which they 
themselves stretch, (S. W. to E. and S. to N.) by the E. 

^ falls in abundance 

® monthly sum of rain reaches its first annual maxi* 
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During the same period, the amount of precipitation in the 
Amoor-Terrifcory and Northern China is still very small, 
though a little greater than during the winter ; because the pre- 
vailing N. and N. W. winds are sometimes interrupted by eea 
winds. 

In summer, according to chart, in the whole of Eastern 
Asia much rain must fall. In its north-western parts, the 
Amoor-Territory and Northern China, the rain fall reaches 
then or towards the end of summer its single annual maximum ; 
but in Southern Japan, Southern China and India beyond the 
Ganges its quantity is less than in spring, because the prevail- 
ing winds, being S. and S. W., are on the one hand partly land 
winds, and on the other hand their direction is oblique or near- 
ly parallel to the direction of the mountain ridges of these 
countries. 

Hence in Southern China, Southern Japan and India beyond 
the Ganges, the secondary, second minimum of the quantity of 
rain in July takes its origin. 

The wind system during the autumn, according to chart, 
resembles that during spring ; hence the decrease of the 
amount of precipitation in autumn from month to month in the 
Amoor-Territory and Northern China, and the second maxi- 
mum of the amount of precipitation in Southern China, South- 
ern Japan and India beyond the Ganges. 

Exceptions from these general laws in Eastern Asia happen 
on islands; for instance on Formosa and the Philippines, where, 
as I have explained above, the geographical position forms the 
decisive element with regard to the season in which the falls of 
rain are most heavy. 

In the northern part of the Amoor-Territory (Nikola- 
jevsk, Urga, Nerchinsk) the annual amount of precipitation is 
from 200 to 400 millemetres; in Southern Amoor-Territory 
and Northern China from 600 to 700 millemetres ; in Middle 
China (Shanghai) about 1,300 and on the southern frontier 
of China and India beyond the Ganges about 1,600 milleme' 
tres. On the islands the annual amount of precipitation, near 
the same latitudes, is greater than on the continent. The most 
northern part of China (Peking) has only 653 millemetres, but 
Hakodate, though situated one degree more north, has almost 
double. 

Further, Shanghai (latitude 31®) has the annual sum of 
1|252 mm., but the southern coast of Japan (latitude 34®) has, 
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on an average of the five places of Yedo, Yokohama, Kanagawa^ 
Osaka and Nagasaki, 1,540 milleiaetres. 

Finally, on the islands, situated south of the 30th parallel, 
at Kelung, Victoria, Macao and Manila, we encounter annual 
sums of precipitation above 2,000 ram., while on the opposite 
continent the corresponding number is only 1,600mm, 

The annual amount of precipitation in Ireland is more than 
1,000mm., therefore scarcely equal to that of Middle China 
(Shanghai.) 

East of Ireland, on the same latitude, the annual sum of pre^ 
cipitation decreases : in Northern Germany it is 600-700mm., 
about the same as in the most northern part of China (Peking.) 

Further towards the East the annual sum of precipitation 
decreases still more; and at Barnaul and XJrga, in the interior 
of Asia, it is only 200-B00mm. Erom thence eastwards the 
sum increases and becomes at Nerchinsk and the lower Amoor 
river 400 millimetres. Though in some places of Southern 
Japan, Southern China, Formosa and Philippines there fall 
yearly more than 2,000 millimetres of rain, no yearly sums 
have been observed there as great as in India within the 
Ganges, where the rainfall reaches at some places the enormous 
amount of 5,500 millimetres. 

The absolute variability of the amount of precipitation from 
one year to another i. e. the difference between the highest and 
lowest monthly or annual sura of rain, observed during a long 
series of years, in the Amoor-Territory and in Northern 
China, is very great ; at Nerchinsk and Peking, as table (278) 
shows, greater than the many yearly mean of the monthly or 
annual sum, the numbers of table (278) being greater than the 
corresponding numbers of table (27G.) 

In Southern China, on Japan, Formosa and the Philippines, 
the absolute variability of the monthly and annual sums of pre- 
cipitation is probably smaller than in the northern part of the 
continent of Eastern Asia, the Amoor-Territory and North- 
ern China as far as the parallel 35'’ ; because the former coun- 
tries lie nearer to southern and warm seas, are overflowed by 
sea winds during a longer period, and are besides in part more 
mountainous and higher than the Amoor-Territory and 
.Northern China. 

While therefore in Northern China and the Amoor-Terri- 
mry bad harvests are of not infrequent occurrence, in Southern 
Ciiina, Japan, Formosa and the Philippines bad harvests, in 
consequence of want of rain, are very rare. 
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Newchwang ... 0.0 0.0 0.0 0.0 2.0 8 0 2.0 2.0 0.0 0.0 1.0 0.0 15,0 1 1802. 

Peking 0 0 0,0 0.0 0.7 3.0 6.6 6.9 5.6 3.7 0 4 0.0 0.0 26.9 7 1869-1876. 

Kiigata 0.0 0.0 0.0 0.0 1.0 0,6 3.0 3.0 3.0 0.6 0.6 0.5 12,0 2 1870 and I871j 0. 2. Vill, p. 286. 
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Table (279) shows, that the number of days with snow is 
greatest on the eastern coast of the Japan sea, because, as I 
have already mentioned in discussing the probability of preci- 
pitation, on this coast the cold N. W. winds of the continent 
mix with masses of air, provided by the Tsusima- stream with 
warm aqueous vapours. The snow-falls reach probably in the 
northern parts of the east coast of the Japan sea (Hakodate) 
some feet in depth. 

With regard to the amount of snow in Eastern Asia, next to 
the eastern coast of the Japan sea, there probably come the east- 
ern coasts of Saghalin, of Yesso, of northern Mpon, the mouth 
of the Amoor river and the shores of the sea of Okhotsk. 

In the interior of the Amoor-Territory and Northern 
China snow falls seldom and in small quantities ; so, that at 
Nerchinsk, Kjachta and on the upland Gobi (Urga) a snowy 
road is scarcely ever seen. 

In Northern China the small quantity of snow which falls, 
rests during some weeks unmelted only upon the mountains ; on 
low plains there it is melted in few days by the sun. 

According to the Peking observations during 23 years, con- 
tained in table (280), it very seldom hails in Northern China ; 
every two years hail falling only one time. 

Farther, it hails only during the warm months, never daring 
the winter. 

We find the same distribution of hail in different months, 
according to table (280), in Western Siberia and Eussia, but 
there and in Germany and Western Europe hail is observed 
more frequently than in the plain of Northern China. 

Fogs appear in all seasons, most frequently at the time of 
the heavy summer rains, when the air is near its dew point 
and southern and south-eastern sea winds bring wet air to 
more northern and higher situated regions. 

During the winter as well as during the summer, on the 
coasts of the continent and on the islands, fog will be more 
frequent than in the interior of the continent of Eastern Asia ; 
but most frequent during the summer over the northern seas. 

That the latter statement is correct, we see from the observa- 
tions at Vladivostok, table (281), which are made not on the 
land but on the sea itself, near Vladivostok. 

That fog on the whole of Eastern Asia is less frequent in 
winter, than in summer, is not difficult to explain. Though 
m winter the seas of Eastern Asia are warmer than the cold 
and dry air, coming by N., N. W. and W. winds from the inte- 
rior of the continent [cf. the above arranged tables (148) and 
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(149)] ; and although, in fact fogs are sometimes produced over 
the sea and on the coasts in couseq[ueace o-f this, their fre- 
quency must be diminished by the great dryness of the conti- 
nental air of the 1 ^., N. W. and W. winds, and by the circum- 
stance, that this cold air passes into warmer and partly lower 
regions, where its relative humidity will be decreased in conse- 
quence of the higher temperature. 

During the summer, on the contrary, S. and S. E. winds 
bring wet and warm air from southern warm seas to more 
northern, and partly higher, therefore cooler countries ; conse- 
quently the relative humidity and also the number of fogs will 
be increased. 

Thus fogs are most frequent on the sea of Japan and Ok- 
hotsk, whose water, according to tables (148) and (149), is dur- 
ing the summer cooler than the air, reposing upon them. 

For the most part the land (islands or coasts of the conti- 
nent) is not touched by the fog of the sea, being hotter than 
the sea. A track of water, near the coasts and the bays is also 
exempt, in consequence of the radiating caloric of the dry 
land, from the fog, which stands ordinarily upon the water just 
like a wall. 

Ordinarily, according to our table (282), in Eastern Asia 
the frequency of thunder-storms (thunder and lightning) in- 
creases from N to S.; and this phenomenon occurs in northern 
countries, where the temperature of January falls below the 
freezing point, only during the warm season. 

For Southern China and Japan we have unfortunately no 
observations ; but it is probable, that the frequency of thunder- 
storms 18 greater there than in Northern Cyhiua and Amoor- 
Territory, considering the greater quantity of rain itself. 

The number of thunder-storms on an average seems to be 
Bmaller in Eastern Asia, than in Western Europe under the 
Bame latitude. 


VL— CONCLUSION. 

Concluding my detailed exposition of the Climate of Eastern 
Asia I will essay to trace in a few words the principal and most 
characteristic lineaments, by which the climate of the three 
countries Amoor-Territory, China and Japan* is distinguished. 

* fiemark.— According to the explanation, given in the chapter “Abso- 
lute Maxima and Minima of the temperature,” the expression Amoor- 
Territory in this work signifies a climatological district, which includes the 
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As the lowest stratum of the Atmosphere receives and loses 
the greatest part of its warmth, not by the direct influence of 
the sun and the celestial space, but by radiation and contact 
with the surface of the earth ; and as differences of temper* 
ature are the starting point of all meteorological changes in 
the atmosphere, the principal elements, determining the cli- 
mate of any part of the globe are two, viz : 

(1) . The latitude or the height of the sun above the horizon; 
because the higher the sun, the greater the number of its rays 
which touch an unit of the earth’s surface, and the smaller 
the loss, caused by the passage of the rays through the atmos- 
phere. 

(2) . The nature of the object, receiving the sun’s rays ; or in 
this case the distribution of dry land and water ; the dry land 
becoming quickly hot by insolation, and quickly cold by radia- 
tion, producing therefore extreme temperatures of the air, rest- 
ing upon it ; but water becoming warm very slowly by insola- 
tion, and also very slowly cold by radiation, therefore diminish- 
ing the range of the temperature of the air and blunting the 
extremes. Asia is the greatest of all continents of the globe, 
is almost without lakes in its interior, and extends throughout 
almost all latitudes, from the Equator to the parallel of 80^. 

Asia in relation to meteorological phenomena must be re- 
garded as a great island, surrounded by the Arctic, Pacific, and 
Indian Oceans, the Gulf of Persia, the Caspian Sea and the 
Ural Mountains. 

The influence of this colossal land mass on the climate of 
itself and the adjacent countrias is considerable in all seasons, 
both during the cold and warm months of the year. 

The cold of the winter in Asia, produced mainly by radi- 
ation from this dry and immense continent into space, is ex- 
traordinarily great, greater than in any other country on the 
same latitude. 

For instance, as I have stated above, in the Amoor- Territory 
the mean temperature of January is 28 degrees Celsius (50® 

island of Saghalin and the continent of Eastern Asia between the parallels 
of 40 and 60 , the Pacific Coast and the meridian 100“ E. fi\ Greenwich ; 
or Eastern Siberia around the river Amoor and around its tributary 
streams, Eastern Mongolia (to the south as far as the great wall of China), 
Manchuria and the northern part of Corea, 

Further the expression China in this work signifies China proper, 
begin mu <4 with the great wall of t hina, near the latitude of 40° and ending 
with the parallel of 2(F. ® 

XT expression Japan in this work signifies, as usually, the islands 
lesso, ^ipon, Kiusiu and Sikok. 
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Fahrenheit) lower than in Western Europe, and about 10 de- 
grees Celsius (18° Fahrenheit) lower than the Eastern coast of 
North-America on the same latitude, and at the same height 
over the sea. 

The winds, blowing during the winter carry the cold and 
dryness of the interior of Asia to its circumference, spreading 
this cold and dryness over all parts of Eastern Asia, and over 
the islands and adjacent seas, so that even near the Tropic of 
Cancer, as at Canton, on the sea- level, the temperature some- 
times sinks to the freezing point, and even snow falls. 

In Eastern Asia, even on the islands, where the cold W., 
N.W. and N. winds must have lost a quanty of their inner- 
Asiatic coldness, the mean temperature of January is so low, 
that, for instance, an Englishman, if in Eastern Asia he would 
encounter the same mean temperature of January as in his 
native country, must go twenty degrees of latitude more to 
the South (viz.: to Southern Japan). 

The summer of Eastern Asia is, also on account of the pre- 
vailing influence of the vast continent, very warm, warmer than 
that of N.E. America, and nearly as warm as that of Western 
Europe on the same latitudes. 

The greatest number of plants being indifferent in regard to 
all temperatures lower than the freezing point, and their life 
depending, besides other circumstances (mainly moisture), 
only on the sum of the mean daily temperatures above the 
freezing point during the warm season ; it is the same, if, e*g, 
the mean temperature of January be — 40^^ Celsius or — 10° Cel- 
sius, if only the summer be warm. 

Eastern Asia, therefore, having a warm summer, is in a 
favourable situation in regard to this important meteorological 
element; the temperature, being a force, working upon the 
plants, as steam upon a machine. 

Ihe non-periodic, irregular fluctuation of the mean tempera- 
ture from one year to another is in Eastern Asia, north 
of the parallel of 40°, about the same as in Europe ; but in 
China and Japan it is less considerable than in Europe, i.e, 
nearly the same mean temperature returns after the course of a 
“whole year. 

Eor example, the greatest observed deviation of the mean 
temperature of August in Peking from the true 23 yearly mean, 
Celcius, has been only 1°.2 Celcius (2°. 2 Fahrenheit) ; 
whilst the corresponding value of this quantity, observed in 
August in Italy (about on the same latitude as Peking) is 2°.8 
(5 .0 Fahrenheit) or more than double that of Peking. 
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The most constant season, in regard to the non-periodic 
fluctuation of the mean temperature from year to year, is the 
summer; and the most variable, the winter. 

Consequently in China and Japan the normal, periodic 
changes of the mean temperature, or the periodical contrast 
between summer and winter, is very great, much greater e.g,, 
than in Europe; but the non-periodic change of the monthly 
and annual mean temperature from year to year is insignifi- 
cant, less than in Europe. The same law holds good for the 
barometric condition and for the other meteorological elements, 
in Eastern Asia, but not for the moisture; especially not for the 
summer rains on the continent of Eastern Asia, northerly from 
the parallel of 33°, in North-China and the Amoor-Territory ; 
where, in consequence of the vsmall intensity of the ascending 
air current within the Asiatic summer cyclone, or of the small 
elevation of the land above the sea, or the mildness of the 
winds, bringing moisture from the sea, or the great distance 
from the ocean, etc., the rain of the whole summer sometimes 
scarcely exceeds zero, whilst at other times it is considerable. 

Southern China and Southern Japan have every year heavy 
rains, beginning in spring and ending in autumn, because there 
then blow winds from the adjacent sea, and these countries are 
mountainous. According to the charts of isobaric lines and 
prevailing winds over the globe, constructed by A. Buchan, 
there appears during April over Northern India and Thibet a 
central region, where the air, warmed and rarified by insola- 
tion from the ascending sun, as it rises higher and higher over 
the northern hemisphere and heats the dry Asiatic continent, 
ascends to higher regions, and flows outwards over the fringe 
of tlie continent. 

^Vitbin this central region the atmospheric pressure is a 
minimum, increasing in all radial directions ; and thither the 
air of the surrounding countries flows or tends to flow. 

This central region of elliptical shape gradually advances 
and extends after April to the N. N. E.; and in July its centre 
has its most northern position, on the parallel of 40°. 

After July its northern extension diminishes and returns to the 
South; and in October the barometric minimum disappears, and 
in November there has formed, mainly in consequence of the 
ingress of the winters coll, a central region of high atmospheric 
pressure, which is, during November, December, January, 
February and March situated near Lake Baikal. 

During these winter months the wind in Eastern Asia blows 
uninterruptedly from the cold and dry interior of the continent, 
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where exists the central region of high atmospheric pressure 
above described. The relative humidity is low and the air dry. 
Precipitation, therefore, during these months occurs but seldom 
on the continent of Eastern Asia, and is frequent only on the 
islands and some parts of the coast of the continent. 

During the warm months April-October the frequency of rain 
depends, besides the configuration and nature of the surface of 
the globe under review, which is the very same every year, 
mainly upon the position and extension of the above-mentioned 
central region of the summer cyclone ; because thither flows or 
tends to flow the air from the surrounding countries, and its 
position determines the direction of the winds also in Eastern 
Asia. 

Should eventually, by the comparison of a much greater 
number of observations than have up to this time been made, 
the normal position and extension of this central region, as 
well as the laws governing its metamorphosis and change of 
position, become exactly known, we shall probably be able to 
predict, in spring a certain time in advance the commence- 
ment of the summer rains ; provided that we should be placed 
in a position to receive from time to time information on the 
state of the weather from a number of stations in Eastern 
Asia. 

This is a question, especially interesting for the northern 
part of the continent of Eastern Asia, for Northern China and 
Amoor-Territory, where, as in the whole of Asia, in each 
summer, with a very few exceptions, a high temperature favours 
vegetable life, but when sometimes the equally necessary sum- 
mer rains, though eagerly expected, fail to appear. 
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For the Year 1878. 


At the Annual Meeting held in January the following gentle 
men have been elected Office Bearers for the year 1878, viz : — 


T. W. KiNGSivnLL, Esq., President, 

F. B. Fobbes, Esq. | y.. „ . , . 

E. C. Tainto;, Esq., } 

Joseph Haas, Esq., Secretary and Treasurer » 
P. G. VON Mollendorff, Esq., Librarian. 

A. Fauvel, Esq., Curator. 

C. T. Gardner, Esq., 

F. B. Johnson, Esq., 

A. Kraus, Esq., 

D. J. Macgowan, 

J. E. Keding, 

T. G. Smith, Esq., 


sq., 

WAN, Esq., M.D., 
j,Esq., 

. Esn.. 


Councillors. 


Daring the year five Meetings have been held, when the fol- 
lowing Papers were read : — 

1. — **The Political and Commercial Intercourse of China 
with Central Asia, during the second Century, B. C.,” — 
by T, W. Kingsmill, Esq. 
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2 —“The tllimatology of Eastern Asia,”— by Dr. H. 

Fritsclie. i • mi 

3 ^ The Toming, an enthralled class of Chekiang, — by 

D. J. Macgowan, Esq., M.D. 

4 ^ “Droughts in China, A. D. 020-164:3, by Alex. Ho- 

sie, Esq., M.A. 

On the Stone Figures at Chinese Tombs and the Of- 
fering of Living Sacrifices,”— by W. F. Mayers, Esq. 

0 , « The Ancient Language and Cult of the Chows, being 

Ivotes, Critical andExegetical, on the Shih-king,or Clas- 
sic of Poetry of the Chinese,”— by T. W. Eingsmill, Esq. 

7 . The Comparative Study of Chinese Dialects,” — ^by E. 

H. Parker, Esq. 

9 , Sun-spots and Sun-shadows observed in China, B. G. 

28 — A. D. 1817,” — by Alex. Hosie, Esq., M. A, 

9 ^, a The Fixing of some of the most Prominent Localities 

of Shanghai by Triangulation,” — by Lieut. G. Kreitner. 

10 , “Periodical Change of Terrestrial Magnetism,” — by F. 

W. Schulze, Esq. 

11 , “ Supplementary Notes on the Periodicity of Famines 

in China and their connexion with Sun-spots,” — by 
Alex. Hosie, Esq., M.A. 

12, — “Eock Inscription at the Northside of Yentai Hill,” — 

by J. Ehein, Esq. 

13, — “ The Family Law of the Chinese and its Comparative 

Eelations with that of other nations,” — by Herrn P. G. 
von Mollendorff. 

14 , — “ The Origin of Greek Names for China and the Chi- 

nese,” — by T. W. Kiugsmill, Esq. 

15 , — On the Alligators of China,” — by A. Fauvel, Esq. 

In the course of the year twenty-five new members have 
been elected, while ten gentlemen resigned their membership. 
There is also to be recorded the sad loss by death of three va- 
luable members in the persons of Messrs. E. C. Taintor, W. F. 
Mayers and F. E. Hey den, the two former having for a num- 
ber of years been some of our most prominent and accomplish- 
ed contributors. 

Owing to dif&culties which to overcome were beyond the con- 
trol of the Editorial Committee, the publication of the Society's 
Journal has been unfortunately very much retarded, however 
its publication will very shortly appear. 

A List of the Members is herewith appended. 

Subjoined are the Treasurer’s, the Librarian’s and the Cu- 
rator’s Eeports. 
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TREASURER’S REPORT. 


To the Committee of the 

North-China Branch of the Eoyal Asiatic Society, 
Sliangliai. 

Gentlemen, 

In laying the Accounts of the North-Chiiia Branch of the Eoyal 
Asiatic Society before you, I regret to say that the same show 
a deficit of $107.64. 

This however is not so discouraging as one might be inclined 
to think, looking at it superficially. 

It is true that in comparison with last year’s there is a great 
falling out in the proceeds from the sale of the Society’s Jour- 
nal, but this deficiency is to be accounted for, firstly by not 
having up to this date received the accounts of the booksellers 
for the last quarter, the proceeds of which will therefore ap- 
pear in the new year’s account ; secondly the retard in the pu- 
blication of last year’s Journal, by which the sale was restricted 
to the former Journals, and thirdly our very liberal free con- 
tribution of the same. 

On the other hand I am extremely glad to announce that the 
subscriptions collected in 1878 represent the goodly sum of 
$859.50, the highest figure ever reached in this item. Taking 
in consideration the movements of the resident members, the 
shifting about of the non-resident ones, this amount is highly 
creditable to our Society, as it shows the interest China resi- 
dents take in the wellfare and progress of our Society. This is 
our chief income upon which our Society depends, with which 
we defray the numerous expenses, and which helps us to carry 
on the scheme the Society ever had in view, namely propaga- 
tion of science in China, and supply means to study the coun- 
try and people, among whom we live and of whom still so little 
is known. 

Among the expenditures you will find the item of $128.43, 
the balance of a loan which we borrowed from the funds of the 
Shanghai Museum, with this item our old debt to the Museum 
is extinguished, and in the next year’s account it will no more 
appear. 

^ Ihe “house expenses” show the usual annual average, as 
itisimpossible with all economy to reduce them any more: 
the same remark applies to the “ advertisements,” and to the 
Item of “ expenses for transmitting journals.” 
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Item “rent to the Shanghai Library” really belongs to the 
account of the Shanghai Museum, but should this expense be 
thrown upon that institution it would jeopardize its existence, 
as it has no means to defray it ; this sum of Tls. 150 might 
therefore be looked upon rather as a grant given by our So- 
ciety to the Museum. 

The advance made to the “ Celestial Empire ” amounting to 
$126.76 really belongs to our 1879 expenditure, as it was for 
the printing of our next Journal, The same remark applies to 
the next item “ tracing and carving maps for Journal of 1878,’' 
amounting to $114.00, of which we hope that a part of it will 
be refunded to us by the author of the “ Climatology of East- 
ern Asia.” 

The expenses for the small exhibition we had on our pre- 
mises together with the two “ Conversaziones ” in connection 
therewith amount to $24.90, a very trilling amount taking into 
consideration the pleasure it afforded the community in gene- 
ral, and the success the undertaking itself has enjoyed. 

The income of the Shanghai Museum does not by much fall 
short to that of last year’s. Xext year the deficiency may be 
greater as there will be no refundment of monies from the Asia- 
tic Society to be expected any more, the latter having paid up 
what was due to the Museum. While the income of the Mu- 
seum for 1879 will thus be considerably curtailed, the expendi- 
tures on the other hand will be less inasmuch as the expense 
incurred for show cases, etc. will fall out. An extra expense 
will, however, have to he considered in order to increase the 
amount of fire insurance, the present sum Tls. 1,000 being in- 
adequate to the value of the Museum’s property say about Tls, 
2 , 000 . 

The Shanghai INIuseum having gradually grown into popula- 
rity as an interesting and useful institution we may fairly count 
upon the continuance of the grant of Tls. 250 from the Muni- 
cipality ^without which its existence would he doubtful. 

JOSEPH HAAS, 

lion. Treasurer, 
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LIBRARIAN’S REPORT. 


As stated in the various reports of my predecessors tlie Society 
li;ts not been able to acquire by purchase any boohs, all the 
additions to the Library have been donations by authors and 
exchanges with other learned Societies. 

Appended is a List of Works presented to the Library during 
the year 1^78. 

P. G. vnx MOLLENDORFF, 
Hon. Lihrarinn Ah-Ck B, U. A, S, 


-LIST OF AA/ORKS PRESENTED TO THE LIBRARY OF THE 
NORTH-CHINA BRANCH OF THE ROYAL ASIATIC 
SOCIETY DURING THE YEAR 1878. 


1. Reports on Trade for 187G and 1877. 

2. Returns of Trade for 1876 and 1877, Part 1. 

3. The same in Chinese. 

4. Medical Reports, 15th issue, 1878. 

5. W. F. Mayers, The Chinese Government. A Manual of 

Chinese Titles, categorically arranged and explained, 
with an appendix. Shanghai, 1878, 8vo. 

6. Annual Pieport of the Board of Regents of the Smithsonian 

Institution. Washington, 1870, 8vo. 

7. Smithsonian Report, 1875, 1876. 

8. Smithsonian Contributions to Knowledge, Yol. XX and 

XXL Washington, 1875, 1876, 4to. 

9. Bulletin of the Essex Institute, Yol. YIII, Nos. 1-12, 1876, 

8 VO. 

10. Annual Report of the Trustees of the iMuseum of Compara- 

tive Zu-ology at Harvard College in Cambridge. Bos- 
ton, 1876, 8vo. 

11. F. Seherzer, Journal d’une Mission en Coroe par Ivoei- 

ling, Ambassadeur de S. 1\I. rEmpcreur de la Chine 
JUTS la Cour de L\uve en 1866. Paris, 1877, 8vo. 

12. R. K. Douglas, The Life of Jenghiz Khan. Translated 

trom tile Chinebe. With an Introduction. London, 
1877, 8vo. 
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13. Oestereicbische Monatsscbrift fiir den Orient. No. 12, 

Dec. 1877. Nos. 1-10, 1878. 

14. Bulletin de la Societe de Geograpbie. Oct., Nov., Dec., 

1877. Jan., April, May, June, July, Paris, 1878. 

15. Monatsbericlit der Kgl. preuss. Akademie der Wissenscbaf- 

ten zu Berlin. Jan., Febr., Marz, April, May, June, 
July and Aug. 1878. 

16. Department of Agriculture, Washington, 1877. 

17. Naturbistoriscbe Hefte, berausg. vom ungariscben Na- 

tional Museum. Budapest, 1877, Yol. I. 

18. L. von Loczy, Die Liszkovaer Hoble im Baratbegy. Bu- 

dapest, 1878, 8vo. 

19. Atti della R. Akademia dei Lincei. Transunti, Vol. 11, 

fasc. 1-6. Eoma, 1878, 4to. 

20. Eepertorio Sinico-Giapponese, fasc. III. Firenze, 1877. 

21. Mittbeilungen des Yereins fur Erdkunde zu Halle a. S. 

1877. 

22. Proceedings of tbe Ninth Annual Session of the Am. Phi- 

lological Association. Hartford, 1877. 

23. Proceedings, Am. Oriental Society, 1877, 1878. 

24. Proceedings of tbe E. Society of Edinburgh, Yol. YI-X. 

25. Boletin Astronomico de Mexico, 1878. 

26. Legrand, La Noiwelle Societe Indo-Cbinoise. Paris, 1878. 

27. Tbe Entomologists Monthly Magazine. Loudon, 1878, June. 

28. A. M. Tudom. Akademia Evkonyvei, 1875. 

29. 0. B. H. von Eosenberg, Eeis tocbten naar de Geelvink- 

baai op Nieun-Guinea in de Jaren, 1869 en 1870. ’S. 

Gravenbage, 1875, 4to. 

30. A. Agassiz, North American Starfishes. Cambridge, 1877, 

4to. 

31. Trlibner's Am. and Oriental Literary Record, No. 129-301, 

131-32, 133, 134. 1878. 

32. Transactions of tbe Asiatic Society of Japan, Yol. YI, Part 

I, II (3 copies), 1878. 

33. Second Report of tbe Chinese Polytechnic Institution. 

Shanghai, 1878, 8vo. 

34. Bijdragen tot de Taal-Land-en Yolkenkunde van Neder- 

landsch-Indie. Derde Yolgers : X, 1, 2, 3 ; XI, 1, 2. 
Yierde Yolgers : I, 1 ; Yerslag, 1851-1876. ^ 

35. Proceedings of the Royal Society. Yol. XXY, No. 175- 

178; Yol. XXYI, No. 179-183. 1878. 

36. Journal of the Statistical Society of London, Yol. X, Part 

I (1847); XII, 1 (1849); XYI, 3, 4 (1853); XL, 1-4 
(1877); XLI, 1 (1878.) 
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37. Proceedings of the E. Geographical Society, Vol. X, 1 
(1865) ; XII, 1 (1868) ; XVI, 4 (1872) ; XXI, 2-6 (1877); 
XXII, 1-3 (1878.) 

88. The Journal of the R. Geographical Society, Vol. XLVI, 
1876 ; XLVII, 1877. 

39. Mittheilungen der Geographischen Gesellschaft in Wien, 

1877. 

40. Journal of the Straits Branch of the E. As. Society, Vol. 

I, 1878. 

41. Eevd. J. B. Hartwell, The Foochow Essays. Shanghai, 

1877, 8vo. 

42. 0. Alabaster, The Doctrine of the Chi. 

43 . ^ The Triune Powers, Amoy. 

44. Sitzunzsberichte der mat-phys. Classe der K. b. Akademie 

der Wissenschaften zu Mdnchen. Heft, 2, 3 (1876) ; 
1, 2 (1877.) 

45. Gumbel, die Geognostische Durchforschung Bayerns. 

Rede, 1877, 4to. 

46. Sitzungsberichte der philos.-philol. und hist. Classe. Miiu- 

Chen, 1876: 4, 5; 1877: 1, 2. 

47. Carl von Prantl, Verstehen und Beurtheilen. Festgabe, 

1877, 4to. 

48. DoUinger, Aventin und seine Zeit. Rede, 187, 47 to. 





EEPOPiT OF THE CUEATOR FOR THE YEAR 18)8. 


The Curatorship of the Shanghai Museum of Natural History 
having been in my hands since November 1877, that is above a 
year, I now beg to hand to the Council of the North-China 
Branch of the Royal Asiatic Society my report hereon and also 
take advantage of this opportunity to make some suggestions 
towards the improvement and enlargement of the said Museum. 

Since November 1877, one hundred and thirty- seven birds 
have been presented to the Museum ; the greater number from 
Shanghai and its neighbourhood, some from Ningpo and Chin- 
kiang, and a few from Chefoo, Amongst them we met with 
only fourteen new to the collection. They were : — 

Some couples of the Mongolian grouse (Syrrhaptes 2)a7'atloxus)j 
bought in the Shanghai Market, known as Smith’s Market. 

A few specimens of the Japanese Ibis {Ibis Nipipon) sent from 
Ningpo by Mr. J, A. Meyer. 

A female Temminck Tragopan {Qeriornis Temminckli), sent by 
Mr, J. M. Young ; also a female Darwin’s Puckras Pheasant 
{Phasianus Danvinii), presented by Mr. W. M. Cooper, H.B.M.’s 
Consul at Ningpo, 

Two specimens of the Albatross {Diomedea Deroyata) were re- 
ceived ; an adult one from the Chusan Islands, sent by Captain 
Croad, and a young one in its brown plumage sent from Chefoo . 
by Mr, Donnelly. Unhappily as often happens with birds 
sent from distant ports, this last specimen arrived in too bad 
order to be mounted. 

From Mr. Ballard, of the Kiangnan Arsenal, we received the 
only specimen of Tantale (Tantalus leucocephaJm) we possess. 

A Cfielidon layopoda^ taken at sea by Mr. Knot, was also 
added to the collection. 

I myself brought from Chefoo a pair of storks {Cteonirj Nigra), 
of which one in young plumage has been placed in the ^Museum 
as the only representative of the species. The other one is 
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still alive auiT will be sacriliced to science when in full adult 
plumage. 

A parrot is also new to the collection, but its origin is doubt- 
ful. To Dr. Burge we owe a beautiful specimen of the Great- 
Belted Kingfisher. A very rare bird of tlje same species was sent 
to the Museum by Mr. G. W. Hayden, Lightkeeper on the Island 
of Sha- Wei- Shan. Unhappily it was not in a condition to be 
mounted, and we had to preserve the skin simply by drying it. 

With one or two more birds which I have not been able to 
name yet, I close the list of the additions to the ornithological 
collection. 

This makes up the total of the birds to about four hundred, 
but as the Chinese birds described or named in Abbe David’s 
beautiful work Les oiscaux de la Chine"' are eight hundred 
and thirteen in number, it is evident that we are far from hav- 
ing completed the collection. However with a few exceptions, 
most of the northern birds are in Museum ; but owing to the 
difficulty of sending animals in the flesh from distant ports, or 
of finding men able to skin them properly there, we are poor in 
southern birds, and it would be a great boon to the Museum if 
a good correspondent and collector could be found in Hong- 
kong, Canton, or Manila, perhaps even Singapore, as many of 
the birds of these southern shores migrate in summer as far 
north as Shantung. 

The Museum’s collection of Mammals and Eeptiles has also 
been enlarged. Among the most valuable of these additions we 
must mention a large Fur Seal from the Japanese northern seas. 
A female of the Hydro pot a oie^inis has been bought in the 
Shanghai market ; we still want a good old male with tusks. 
A grey-breasted squirrel ( Scianis (jrisdpectus ) was offered by 
Mr. Krauss and two Angler’s Deers were given by Mr. F, B. 
Forbes. 

In September the carcase of a Russian Bear was sent from 
^ The Farm, some parts of it being already in a state of decom- 
position, Our native taxidermist Mr. Clement Wang took great 
pains in preparing it under my directions; but we failed en- 
tirely owing to the heat. Had we possessed a proper dissection 
room we might have succeeded better. 

The two lower jaw bones of a Japanese Whale were recov- 
ered from an adjoining timber yard, where they had been placed 
with some lime to dissolve the fatty tissue attached to them. 

But of all the most important addition to the Museum is Die 
still little known Chinese Alligator, of which two specimens have 
been received. The first, an adult male, was dug up from its 
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burrow iu tlie neighbourhood of Wuhii, and was presented 
alive to the Museum by Mr, J, L. E. Palm. It w^as dissected 
and mounted, and adorns our collection. The second speci- 
men, a female, was received from Chinkiang in October, and 
kept alive till December 2ltli, when it died. Th(? carcase was 
placed in spirits of wine and sent in January 1879, to Mr. A. 
Milne Edwards, the learned Curator of the Paris Museum, to 
be studied and named, as it appears to be a new' species. 

The number of Insects, Molluscs, and Snakes has been in- 
creased by only a few specimens. One Butterfly new to the 
Museum was found by me in the Shanghai Public Garden. 

Of fishes we received two or three only, and I could have 
made a very decent collection had we lu'oper accommodation 
and more room. \Ye have only wretched glass tubes made 
here, wBich always leak in summer, and still more wretched 
looking jars or bottles of every form and shape, of all shades and 
colours, descript and nondescript; old jam pots, preserve bot- 
tles, medicine vials, with the names of Crosse and Blackwell 
or others cast on them. This is really a of the Museum 

I am ashamed of ; but the sinews of war, which are also those 
of science and progress, are missing. “ Pas P argent, ])as de 

suisses''' say the French; no money, no collections, echoes 
the Curator of the Museum. Under such difficulties it is in- 
deed impossible to make any serious attempt to form a collec- 
tion of Chinese fishes. 

This collection I consider a most important one, as this 
branch of our Chinese Natural History is still little known ; 
there is no good work yet published on Chinese fishes. Conse- 
quently, I would strongly recommend the Society to spend 
a certain sum of money in buying proper glass jars at home, 
then decent looking etagrres could be built for their reception, 
and the Shanghai market would furnish us at once with a 
goodly number of curious fishes. 

I do not know how many pet dogs and birds have been stuf- 
fed for their afllicted owmers. A good mauy boar-heads, foxes, 
and birds, have also been mounted as trophies for the proud Nim- 
rods who have distinguished themselves on the hunting grounds 
of the Celestial Empire, But no list is kept of these, and the 
charge of half a dollar or more for such work made is, by a 
rule wffiicli I found established, the benefit of our taxidermist. 

A few skins of birds kept as duplicates were also sold to pri- 
vate collectors for the benefit of the Museum. Unhappily we 
have no room, no accommodation, to keep a stock of these 



XVi REPORT OF THE X.-C. B. OF THE R, A. S. 

commodities, aud. this is another of the desiderata or improve- 
ments suggested. 

Three new glass cases have been added during the year to 
contain the new objects, but when I ask for more I am re- 
minded that the Museum has been put in debt by this extra- 
vagant expense, and that there is no more money forthcoming. 

In the way of an herbarium we have nothing, and really it is 
useless attempting to create one before we have room to place 
it, as the Museum is already quite full. 

I should recommend that some skeletons of the typical Chi- 
nese Mammals, Deer, Tiger, etc., be procured and mounted, but 
alas, where are we to put them ? 

An important improvement w^as tried last year in en- 
deavouring to start a Mineralogical collection, and our Presi- 
dent, Mr. T. W. Kingsmill, gave for this purpose his valuable 
collection of minerals aud fossils, which can form a good nu- 
cleus for the practical illustration of Chinese geology, another 
branch of our Natural History which is little known, I am 
sorry to say that one third of this collection is still unprovided 
with a show case, for the reason I have already stated. 

It is great pity, for Chinese fossils are not known at all. I 
have endeavoured to increase this mineralogical collection, and 
have already received through Captain Anderson of the Chinese 
EevenuG Cruiser ‘Mvua-shiug'’ samples of the different rocks 
of^ the Islands in the neighbourhood of Shanghai and Ningpo. 
I intend moreover to write to the engineers in charge of the 
coal mines now in process of opening in Chihli, Formosa, and 
Anhuei, in order to invite them to send to the Museum sam- 
ples of the different strata traversed by the borings and some 
of the most important fossils. My colleague, Mr. Keymeulen, 
Assistant-in-charge of the Customs at Keelung, has already 
promised to interest himself in this matter. 

But then we^ must renew our demand for space. AVe have 
really none left in the only room now constituting the whole of 
the Museum, and supposing that lands are subscribed for the 
keeping of the institution, they will be of little use as lon<^ as 
the increase of the collections is checked by this want of space. 

M e ^^^st also mention that a valuable collection of books on 
Natural History was added to the Museum Library. It consists 

of works belonging to the late Curator, Mr. J. P. Martin, and 

which, thanks to the liberality of his friends and of some lovers 
of iiatural science, were purchased from Mrs. Martin for the 
sum of 500 Dollars. They are now placed in the cupboards 
under the show cases for want of a more available and convenient 
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place. A list of these books is here appended. This is the place 
to mention that we do not possess yet the most important of all 
books for the Museum, that is the excellent book on the Birds 
in China published last year by M, I’Abbe Armand David. In 
order to be able to classify our collection, I have been obliged 
to buy a copy at my ow.n expense, as I knew Avell that our ex- 
chequer could not bear the expenditure of six pounds sterling 
which it necessitates. If money is once more forthcoming, I 
strongly advise the Council to procure that book, as well as that 
of Siebold on the Birds of Japan. I am told that another 
book on the Birds of China is now in preparation in England 
from the notes and publications of the late Mr. Swinhoe. I 
dare say it would be also a necessary adjunct to our collection. 
Sending skins home for identification is a very good thing, but 
it often occurs that they never come back any more, or at least 
that the best ones are kept in order, it is said, to recognise the 
services of such and such Museum towards the North China 
Branch of the Eoyal Asiatic Society. I have some experience 
of this kind of friendship between scientific bodies, and I 
strongly advise the Council not to allow any rare skins or 
specimens to leave the Museum, unless it is altogether intended 
as a gift, for which no returns is expected, except perhaps 
in books or publications. Some exchanges may be made, 
but unless they come from Eastern shores of Asia I do 
not care very much for them. Indeed, our Museum is already 
far too small to receive the whole of the objects necessary to 
illustrate the Natural History of China. Why should we at- 
temx>t generalization ? Except in the very largest cities as 
London, Paris, New York, etc., it is absurd to attempt to col- 
lect everything, and scientific people at home are moi’e and 
more advising the formation of local museums, as the only 
means of discovery and progress, the generalities of science 
being pretty Avell known in our enlightened century. Such I 
think must be the aim of our Museum curators. Let us illustrate 
China, and perhax)s Japan as it is closely allied in everything, 
as well and completely as possible ; let us collect for our library 
all the new works on Chinese and Japanese Natural History, 
publish our new discoveries, and then the Shanghai Museum 
will be of good use, not only to our increasing community but 
also to the scientific world at large. 

I think there is yet another way in which the Museum could 
be made useful to the X)ublic, From the occasional demands I 
have received now^ and then from merchants, for information 
about various Chinese produce, as hemp, jute, China grass, silk. 
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it would be perhaps very useful to make in the Museum a col- 
lection of the raw products of the Empire. 

This would be a kind of commercial collection, which could 
be accompanied by small models of Chiuese machines, etc. If 
not of great use to merchants it would certainly help them 
sometimes and aid to the practical education of children destin- 
ed for trade. It would be easy to procure those samples. 

But before thinking of days of glory and use for our Museum, 
we must turn our eyes to stern reality and make first the 
necessary repairs to its roof, which leaks badly, endangering 
the safe custody of the existing collection. 

As you will gather from this report, the wants of the Museum 
are threefold, 1st, repairs ; 2nd, more space, and 3rd funds. I 
should perhaps place first this 3rd consideration, as it is evident 
enough that we cannot go on repairing without money. 

The Municipal Council last year kindly granted us a sura 
of 250 Tls. for which we can sliorv good use. AYe must now 
turn beggars again and implore more assistance, without 
which we must perish. Kow I do hope for the sake of’scieuce 
that the enlightened population of the Model Settlement, always, 
so ready for progress that it is even mooted by a company of 
intelligent men to introduce here the electric light, will not 
allow the useful institution of the IMuseum to fail to the ground. 
Museums are indeed becoming daily of more importance in the 
practical and scientific education of men. 

M e already possess good schools in Shanghai ; some more 
are contemplated, or even in progress, for the education of 
both Foreign and Chinese children, and I am sure I cannot be 
mistaken in saying that the Museum, enlarged as I propose, 
will be a practical and necessary adjunct to these schools. I 
am glad to say it has been already understood in this way by 
the best of our existing schools. The Jesuit Fathers have in- 
deed sent their pui)il3 to visit our collection, and you all know 
that their Museum in Siccawei, for which they have lately re- 
ceived a skilful taxidermist from Paris, was established for this 
purpose. 


In conclusion, the most important of all things now for the 
Museum is the sinews of war which are also the sinews of 
science and progress, that is money. I hope yon will excuse 
me for always asking for it, but if Cato^s of old often repeated 
Delenda^ est tarthiujo ” ended in success for Home, I dare say 
to you, without comparing myself to the old severe censor, and 
with hopes of glory for Shanghai, go to Meclmes, that is the 
Municipal Council : “ Petite et Accijyieth:^ 
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N.-C. BEANCH OF THE EOYAL ASIATIC SOCIETY, 

Delivered at Shanghai, 3rd February, 1879, 

By THOS. W. KINGSMILL, 

President. 


In closing tlie second year during wliicli it lias been my privi- 
lege to act as your President, it is but right that I should 
pass in review the more salient points of those investigations 
in which our society is more especially interested ; in the hope 
that more attention may be x^aid to many of the important to- 
pics on which information may be gained in China. 

Although in many respects we are here at a disadvantage com- 
pared with those working in Europe, and although we have no 
official sux)port of any kind to scientific research, and but few 
means of making ourselves acquainted with the rapid march of 
science elsewhere ; there are conditions which render our position 
in some cases an advantageous one. 

We have ready access to the stores of Chinese records 
handed down from an antiquity at least respectable, and we 
enjoy means of making ourselves acquainted with a literature 
but little studied or comprehended in Europe. 

If we ask have we made the best use of those opportunities, I 
fear that the answer must be in the negative, and that with 
but few exceptions we have been content to follow rather than to 
lead, and that most of the sound and useful work already exe- 
cuted has been performed by students at a distance from China. 

It is thus that the years immediately past have been marked 
by few extensions of our knoAvledge of China, and both our li- 
terary and political relations have remained almost in statu quo. 
Few new investigations have been commenced, nor has the pe- 
riod been productive in bringing to an issue former controver- 
sies. In the physical sciences our gains have been few, and 



XX REPORT OF THE N.-C. B. OF THE R. A. S. 

the passion for geograpliical exploration Tvbicli has so much 
extended our knowledge of other regions has left China compa- 
ratively neglected. Our maps of China are still remarkable 
for what they omit rather than for what they contain, and its 
geology and mineialogy remain almost untouched. 

In w^hat has been clone, however, our Society has continued to 
hold a high place, and has afforded a stand point where men of 
differing views have been able to meet on common ground with- 
out their differences lending to polemical disputes, and it there- 
fore remains for the members to advance in the future the objects 
for which we have been formed by themselves moving forward 
in original researches, or by aiding and abetting by their influ- 
ence and position those who are willing to assist in the work. 

This is the more necessary that our Society has had during 
the past two years to regret the loss by death or departure from 
China of many of its most distinguished members. In its re- 
cent issues the names of the contributors will, fur the most part, 
be found to he new, and this alone, while it holds out a pro- 
spect of future usefulness, should lead us to emulate the zeal 
and learning of those who have gone before. 

Among those who have passed away the name of Charles 
Wickliffe Goodwin, wdio has in former times occupied the chair 
to which you have done me the honour to call me, will long be 
remembered. Altliougb liis early predilections lecl him to be- 
come a master of Egyptian antiquities, his was a mind which 
could not fail to take an interest in all that concerned philology 
and ethnology, and to his advice and assistance always wil- 
lingly given I have myself been frequently indebted. The 
death of William Frederick Mayers wdio had risen to the first 
rank as a student of China and the Chinese, and who has often 
enriched our pages out of his wonderful stores of Chinese lore 
has also been a severe loss to our small Society. The volume 
of our transactions just published contains in an interesting ac- 
count of Chinese Burial Bites one of the latest of his many in- 
vestigations. Bobert Swinhoe, F. B. G. S., P. Z. S., many 
of wBose valuable and original contributions to our knowdedge 
of the natural history of China are to be found in our Transac- 
tions from time to time, has also passed away. Mr. J. Patrick 
Martin to whose exertions we owe much of the success of our 
natural history museum is not the least regretted in our list of 
deceased members. 

Besides these losses by death we have to regret the severance 
from us from other causes of many of our oldest and most ac- 
tive members. Dr. S. Wells Williams, our honorary member 
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•well and favourable known during lus residence in China to 
many -who but for him would have known but little of its his- 
tory and productions, now enjoys at Yale College the distin- 
guished position of Professor of Chinese. Mr. George F. Sew- 
ard for some years our President, has been removed by his go- 
vernment from Shanghai to the more dignified position of 
United States Minister at Peking. Sir Walter ^^fedhurst, also 
for many years an occupant of this chair, has retired to spend 
in private life a well-earned and learned leisure. 

Perhaps, however, the Society has most to regret the loss of 
the personal services of our late Vice-President Mr. Alexander 
Wylie, whose unobstrusive services will long be remembered 
by those who had the privilege of acting with him. Profound 
in his knowdedge of Chinese his learning was always at the 
command of the conscientious enquirer, and to his advice and 
assistance, at all times willingly rendered, many members of 
our Society owe much of the interest they have been induced 
to take in Chinese researches. At the request of the Council, 
Mr. Wylie kindly undertook to represent the Society at the 
Congress of Orientalists held at Florence last year, and his ap- 
pearance there in that position cannot fail to be a source of 
congratulation to our members. 

Although tardy in its appearance owing to the large number 
of tables contained in it, the Journal of the Society for the past 
year maintains the position occuxiied by its predecessors. 

The synchronous famines in India and Northern China have 
called attention to the metereology of Asia, and in the papers 
contained within the volume on Famines in China, on Sun 
Spots and Sun Shadow^s, and on the Meteorology of Eastern 
Asia, there is much which will form the ground- work of future 
research. The curious tables of Sun Spots observed in China 
long before Europe had an inkling of their existence, and for 
which we are indebted to Mr. Hosie, of H. B. Consular 

service, will doubtless aid, in connection with his other paper 
on Droughts and Famines in reducing to a regular rule these 
latter calamities. Toward this end the observations on the 
meteorology of Eastern Asia, now for the first time tabulated 
by our distinguished member Dr. H. Fritsche will greatly tend. 

Fortunately at their observatory at Sicawei the Peverend 
Fathers have introduced a system of observations second in 
completeness to few in the world. Continuous self-recording 
observations are made on the temperature, barometric pressure, 
condition of the atmosphere, and the intensity and direction of 
the magnetic current. These are checked by frequent observ- 
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ations of the instruments at stated times, so tliat any irregula- 
rity is immediately noticed and corrected. 

These extended observations, commenced in 1874, and the 
first annual record of which was published under the auspices 
of our Society, have been continued and enlarged from time to 
time, and the annual record now fills a goodly quarto. Situat- 
ed as Shangliai is near the northern limit of the summer mon- 
soon of Eastern Asia, and in consequence subjected to excess- 
ively variable hygrometric conditions, no better locality could 
probably have been adopted for the erection of a first class me- 
teorological observatory. 

Although within the past year we had no such paper on Na- 
tural History as that published in our previous Journal by Dr. 
von Mullendorftd it will be interesting to members at a distance 
to learn that the Museum of the Society at Shanghai is gra- 
dually extending its sphere of usefulness. Owing to the public 
spirited liberality of the ^Municipal Council its most pressing 
wants have been met by an annual grant. The private libe- 
rality of the foreign residents at Shanghai has likewise, during 
the past yea.r, enriched tlie library attached to the Museum by 
the purchase of some four hundred volumes, the property of its 
late Curator, Mr. iMartiu, Under the auspices of our present 
able Honorary Curator ^h\ A. A. Fanvel, the space at the dis- 
posal of the Museum Committee is found to be becoming gra- 
dually straightened, and som*' steps must he taken to increase 
the accommodation, if the growth of the Museum is to be con- 
tinued. 

One extrcmclv intorrsting and important discovery in natural 
history has, during the past year, breu announced by Mr. Faii- 
yel, and that is the discovery of a species of alligator inhabit- 
ing the rivers of ( bin a, or at least the Yaiigtsze, whose nearest 
analogue is to ho found in the AlUiKitor Lucius of the Missis- 
sippi. One of the most recent authorities Mr. A. E. Wallace 
remarks (Geographical Distribution of Animals, Vol. II., page 
40G) “The Alligators which are distinguished by having both 
the large front teeth and the canines fitting into pits of the up- 
per jaw, are confined to the neotropical and the southern part 
of the neartic regions from the lower Mississippi and Texas 
through all tropical America, hut they ‘appear to be absent 
froin the Antilles, They are all placed by Dr. Gunther in the 
single genus Alhr/aforA As Alligators have been found in Eo- 
cene beds in England accompanied by Gavials and Crocodiles, 

X. Wallace attributes their present distribution to partial ex- 
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tinction. This opinion will doubtless be strengthened by Mr, 
Eauvel’s recent discovery. 

In exploration there may be mentioned Captain Gill’s journey 
from England to Assam which was succebsfully accomplished. 
CoL Prejevalsky who nearly succeeded in reaching Thibet in 1872 
has made a second journey of even more geographical interest in 
Central Asia to the basin of lake Lob hitherto unvisited by Euro- 
peans. Southeast of the lake he discovered a loft} range of 
mountains, the Altyn Tagh, and also learned some dtlails of the 
mysterious Charchau of Marco Polo wlioso identity has been so 
frequently disputed. Although Col. Prejevalsky certainly pene- 
trated to the basin of lake Lob it seems to admit of doubt whe- 
ther the lake be discovered occupied the lowest part of the basin. 
The fact of his describing it as fresh seems to indicate that the 
ultimate recipient of the waters of the Tarim has yet to he found. 

This present winter Count Szechenyi accompanied by Lieut. 
Ereitner of tbe L K. Austiian army and Mr. Loczy, a geologist of 
repute, has set out on an expedition to explore the unknown 
country lying hetwciai Siihchow in Kansuli and Lhwa. It is 
pleasant to lenrii that the expedition has me with fiioiidly assist- 
ance from the Chinese gov<‘rnment. It is much to he hopod in 
the interests of science that C(;iuit S/eelemyi’s liazardous expedi- 
tion may be rewarded witli the success it deserves. 

The mcmbeis of the Society can hardly fail to take an interest 
in Professor XordenskioLl’s bold attempt to co]iq)lete the north- 
eastern passage. Ly last advices received the Professor had safe- 
ly rounded Capo Chelvuskin, tln^, most northerly extremity of 
Asia, situated in Lit. IP N. and had reaoln'd the mouth of the 
Lena, which he left on the 27t]i of August la-t to continue his 
voyage to Behrings 8 trait. Should he succtaal in re.iching tliis 
point he may be expected in these latitudes towards the begin- 
ning of next autumn. 

I could have uished that more attention had hotm paid to the 
very interesting prohlems olthred by a study of the Ethnology of 
Eastern Asia. The Chinese seutinu of the Congress uf Orienta- 
lists at Florence, with the exce})tinii of a })aper by M. de lio^iiy 
on some Ethnographic Identihcations vOating to Indo-Chiiia and 
Muhisia, extracted from ancient 'Chinese writers, of which no de- 
tailed report has been received seems to have couiiued itself to 
tracks already too well beaten to be profitable or agreeable. Wo 
possess in the ancient writings of th(3 (hiineso many valuable in- 
dications of the early migrations of Eastern Asia, but understood 
as these have hitherto been by the unaided glimmer of the Chi- 
nese commentators it is a matter of little wonder that the result 
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lia^ been insignificant. I may be excused for stating my own 
views on a much controverted point. 

Proceeding upwards towards the source of Chinese history our 
path begins to grow uncertain towards the 5th century B. C.; the 
seventh century supplies us with little better than legends mixed 
with historical recollections, and finally, at about 770 B. G. the 
utmost limit of what we can call consecutive history is reached in 
the removal eastward of the old capital of Chow and its re-estab- 
lishment at Loh by Phng wang. Begarding the destruction of 
the old capital Mencius (lY. 2 xxi.) tells us When the traces of 
the royal sway (of Chow) were extinguished the art of ballad mak- 
ing was lost, and afterwards annals came to be made. 

‘M ro ft C, I# ^ ^ The Ch’un ts’iii of Lu 

begins with the first year of Duke Yin 721 B. C. which is the 
eaiiie.st date in Chinese history for which we can find trustworthy 
authority. It is not far removed in time from the destruction of 
the old capital of Chow, yet the short interval of fifty years marks 
tlie transition from myth to history. 

In the Analects of Confucius, cir. 500 B. C., w'e find that the 
state was without a head, and that each petty prince in his own 
territory did as he hiimelf thought lit. Confucius does not seem 
to have been accjuainted with any strong, tradition of the imperial 
government of Chow. He does indeed raise his voice against the 
assumption by the states of imperial sacrifices, but the traditions 
of empire in the later sense, if such had ever existed had died 
out. Bather indeed may we conclude from the opinions of ISIeu- 
cius expressed a century and a half later that they had as yet no 
existence. How,” said King Siang of Liang, can the T’ien 
Ida be settled ? ” The sage replies, “ It can only be settled by 
being united under one sway” (Mencius I. 1. vi.) 

Ihe nearest analogue of the T’ien hia in the fifth century B. C. 
was not the feudal states of Euro[)o in the IMiddlo Ages, as has 
been thoiightlesslessly propounded, but Greece in the period suc- 
ceeding tlie Persian war. Ihe people of the several states were 
as proud of their common origin and common speech as were the 
Hellenes themselves, but the bond was not strong enough to in- 
duce concerted action. Chow indeed as the representative of the 
head of the family enj(>yed a preeminence at the sacrifices and at 
the assemblies of the states, and acted as the eldest son in the 
famdy cult ; but in the councils of tlie assembled states the voice 
of the Y aiig was heard but as an equal not a suzerain. 

Alread} fbo time of IMencius the oracles had commenced to 
I’sin loomed on the horizon of the states as Macedoii 
lowered over Athens in the days of Demosthenes. Mencius 
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sought to excite oue of the old stock to unite the conflicting in- 
terests of the Chow princes, but the thing was not to he done, 
and Prince Ching, as T’sin Shi-wang-ti, like Philip of Macedon 
in Europe, founded the first Chinese empire, to expire as did Phi- 
lip’s in the person of his immediate successor. 

Whence came this race of Chow so rich in great names, and 
which was instrumental in establishing a cult and policy well 
nigh as lasting as that of ancient Greece ? 

The ballads spoken of by Mencius afford us an unexpected clue, 
and a closer inspection opens up to us a treasury of myth and 
legend comparable in some respects with that of the Hellenes 
themselves. The idolic character of the writing in which they 
have been preserved and banded down affords us but little infor- 
mation as to the language in which they were originally compar- 
ed; we know, however, that at one time^ the Odes conveyed to 
the ear the old legends and war songs of the Chows, and though 
now their sounds are lost, and we have to trust to a laborious 
analysis of the symbols presented to the eye, we find enough to 
justify us in identifying the roots with those of the old language 
of the Vedas, of the Gathas or or the Hellenic bards themselves, 

A prevailing mournful tone is to be noted as underlying the 
collection ; a wail of lamentation at the ceaseless attacks of hos- 
tile foes, and this wail rises to its culmination in the latest of the 
ballads which tell of the final struggle of Chow with its Turkish 
foes, and the fate of Yii, the Dark^ and his fair but frail bride 
Pao-sze (Priti, Desire.) 

Wan Wang and his sons Wu Wang and Chow Kung do indeed 
appear in jubilant form in their conquest of Yam shang. The 
familiar myth of the contest of light and darkness, which we 
shall see again reappearing, has woven itself into the tale of the 
great fight between the Chows and the Yins; its heroes are 
Ch’ang, the Effulgent (Wan wang), Fat, the Shooter of rays (Wu- 
wang) and Tan, the Dawn (Chow kung) ; Wei tsze k’i, the Morn- 
ing Star and Pak kan the IS'orthern Buckler warn the tyrant 
Chow^-sin or Show (Sruyepoc or the Odious) of the coming 
day; Show, however, goes on with his villiany, and with his 
wife T’anki (Oavaroc, Ovyoic) provokes more and more the ven- 
geance of heaven. ^Chow ^ a modification of ^ chow’ (the 
Day) moves towards the doomed state ; it occupies first the ter- 
ritory of Li, the region of the agriculturists, the pronunciation of 
which we learn from its value in proper names ^ was AE (ar-are 
to plough) and prepares for the great contest. 

» Chinese Classics, V. 549-50. 

> jB, g. lii-kin or Im-tsai-Ii-kin, Samarkand, in the Shi-kL 
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The struggle finally takes place in the east, in the wilderness 
of the herdsmen, Muk ye, at the grey of morning. It was to no 
purpose that Yam shang mustered its forces ; those in front turn- 
ed their spears on those behind, and the red glare rose higher and 
higher till at last it floated over the pole star. So the T’ien hia 
was settled, and Fat, as Wu Wang, the martial, became its ruler. 

The mixture of myth and legend is evident. The Chows, Li- 
min or Aryan men, attack the state of Yin, defeat the pastoral 
tribes and set up instead their own cult and polity. In the midst 
of the poeans of victory we find traces of the true reason of their 
approach. The war was none of their own seeking, and they 
brought with them a very consistent legend of their wanderings 
in search of a home. 

^^When king T'ai (T’an-fu, Danu or Danava) dwelt in Pin 
(Mencius I. 2. xv.) the Tik tribes continually made incursions. 
He gave them presents of skins and silks, but could not escape 
their depredations ; he gave them hounds and horses with a like 
result ; he gave them pearls and jade, but still they harassed him. 
He therefore called the old men and told them ‘ What the Tiks 
want is our territory. This I have learnt, that a prince should 
not turn the sustenance of his people to their detriment. My 
children, why trouble yourself at the loss of your prince ; I will 
leave you.* Accordingly he left Pin crossed the Liang shan, 
built a city at the foot of Mount K'i, and estabhslied them his 
government. The people of Pin said * This is a benevolent man 
indeed and we must not desert him.* They followed him like 
crowds returning from market.” 

The songs of the Shi king are still more explicit in their reci- 
tal of the migration, but the pith of the story is given above. 
T’an fu (called after the establishment in China of the kingdom 
of Chow, King T*ai), forced to flee from Pin to escape the inroads 
of the Turks who were there harassing the ancestors of the future 
conquerors of China, settled in K’i chow, the plain adjoining Lake 
Lob at the foot of the K’i shan, now the T’ien shan, and there 
set up the original kingdom of Chow. In those days the district 
was fertile, well watered and covered with wood, and the rising 
state seemed about to become powerful under its energetic rulers. 
To the south lay the state of Madh or ^ Madh-su"^^ I c. 
Maddhal, with whose rulers the Chows soon came into hostile 
contact. Chow was victorious and the city of T’sung yung L e. 
Hardan, the Charchan of Marco Polo was captured. Its great 
drum was long preserved, and we find it many centuries after still 
preserved in Tsin as a memorial of the contest. 

The Liang shan crossed by the emigrants is phonetically con- 
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neeted with, the T’suiig ling of later Chinese, and both point to an 
original form Dar. We thus learn that the mountains, crossed 
by T 'an fu in his migration were those of the Dards, the Tsuii^ 
liny of tO'day ; and this step takes us back to the previous seat of 
the Chows in the land of Pin. 

Like Kh chow* the settlement of Pin was not the original home 
of the Chows. Where that was the Chinese legends alford us na 
clue, but we do learn from the Shi king that unable to dwell at 
ease in their ancient home the tribe under the leadership of Kung 
liu crossed the Wei (1 Oxus called ^ kwei or wei by Sze-ma 
T’sien) and settled in the highlands of Pin along the valley of tho 
Hwang (Yarsha, possibly the Yaksh.) 

We are here brought into contact with the original birth place 
of Aryan legend, and there may therefore be the less surprise 
should I ask you to identify Kung liu of the Chinese legend with 
the Kerecacpa, the serpent slayer, of the Iranians. Both are toa 
near the extreme verge of legend to enable us to fix upon any de- 
finite act of tbeir lives, but both seem to have been wanderers 
from tbeir home. The Yendidad hints that Kereshacpa took to 
witchcraft, and the Ya^na tells of how, having inadvertently pla- 
ced his cauldron on the green slimy serpent, ^ruvara, the serpent 
sprung up and Kere(^'aspa tied. The more modern legends of the 
Persians make Gersliarp the last of the Pishdadians, who having 
leigned only nine years disappeared leaving no successor. 

It is curious that the word kerecaepa (in Zend lean horse) is 
evidently a corrupted form. The change of a single letter kere- 
dagpa instead of kerecaepa, i. e. the ‘ maher laholej gives a mean- 
ing to the legend of the serpent slayer, and accounts by the ordi- 
nary change of d to I for the Chinese form Knngdiu* 

The usually received dates tally as closely as traditional epochs 
can he expected to do. The Chinese have fixed approximately on 
1800 B, C. as the date of Kung liu’s settlement, and according to 
the Avebta Kerecaepa was antecedent to Zarathustra whom wo 
most seemingly relegate to the sixteenth century B. C. Tlie Tu- 
ranian Franraye was hanging at the time on the borders of tlie 
Iranian settlements and the latter found existence scarcely sup- 
portable. That a portion of tlie tribe should have emigrated east- 
ward is in .consonance with all we know of the migrations of the 
early inhabitants of Central Asia. 

Tiiere arc possibly traces of the old settlement of Pin to be- 
found in the names of various localities of the Pamir, if tluit name 
itself, as sugge;?ted by Sir Henry Pawlinson be not a corruption 
of some such form as Pan-uiir or Fan-mir, the lake country of Pan 
or Fan. There still exUt the Fan tau, the Fan lake, etc. and 
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Strabo XL 11 speaks of tlie <l>Gt;vo2 or ^pvvol as bounding to 
the east the Eactrian kingdom. 

The explanation I have offered, but merely in outline, reserving 
details for some other occasion, ^viil serve to account for many pe- 
culiarities in the Chinese cult and Chinese tradition, and is not 
inconsistent with what we know from other sources of the origi- 
nal dispersion of the Ary as. Indian tradition points to the same 
period as having witnessed the southern migration of some of the 
tribes, while Persian legends tell of their settlements in Mid- Asia. 
The Aryan migration to China is in many respects similar to that 
into India. In both cases the Aryans penetrated into countries 
previously inhabited, and impressed on the original inhabitants 
their language, cult and polity. There is, however, one broad 
distinction to be noted. In India the early establishment of 
caste kept apart the conquerors and the conquered, and has pre- 
served to the present day in more or less purity the original type. 
In China, though for a time the settlers kept themselves distinct 
from the people of the land, the traditions of difference of race 
were gradually relaxed, and we soon tiiid that the Aryan Chows 
did not hesitate to admit into their family by adoption those 
neighbouring states whose power or influence Avas sufficiently great 
to make their alliance desirable. 

The most remarkable instance of this practice was in the case 
of Wu, where a genealogy leading up to Tai pak the eldest bro- 
ther of Ki lik, and therefore if true constituting them the repre- 
sentatives of the eldest branch, was found for the rulers of the 
state. It is curious to ohserye that on one occasion when the va- 
rious princes met at Hwang ch’i to discuss the position of affairs, 
Wu actually raised a claim on this genealogy to the headship of 
the states. The claim was indignantly repelled by Tsiu as head 
of the Ki clan and might have led to bloodshed, but that at the 
moment a messenger arrived to tell the prince of Wii of the inva- 
sion and impending destruction of his state. I he connection of 
M u with the other states had all along been looked upon as some- 
thing disreputable by those of the genuine stock, but these little 
discrepancies had to be passed over so long as M’^u occupied a po- 
sition of power I and when finally it collapsed as an overblown 
bubble, its fall was so complete that it was not worth while eras- 
ing its name from the family records. 

The same process went on all round, T’sin and T^su were 
adopted into the confederacy, and at one time the preliminary 
steps were taken for admitting the Hiung nu, and a genealogy 
lending up to the Great Yu was actually prepared. 

This policy was not long in making itself felt. The Chows in- 



REPORT OF THE N.-C, B. OF THE R. A. S, 




deed succeeded in impressing their cult and laws on China, and ta 
a very considerable extent their language, fully half the roots of 
modern Chinese being traceable to Aryan sources. The admix- 
ture of race told, however, rapidly on the speech of their descend- 
ants, and it soon lost its inflected form, and even before the rise 
of T’sin had assumed in great measure its present monosyUabic 
form. The race characteristics of the Chows gradually died out, 
as race characteristics usually do where a limited number of im- 
migrants settle in an already inhabited country, and freely ally 
themselves with the original stock. It is only, in fact, by a la- 
borious process of elimination that we find in the Chinese of to- 
day lingering traces of the Aryan occupation, 

A closer search, however, discloses remains of a partial immi- 
gration antecedent to that of the Chows 3 and on these traces, 
slender though they be has been erected the fabric of the so-called 
ancient history of China. It may be remembered that Chow at 
the battle of Muk ye vanquished the forces of Yin, but the man- 
ner in which, according to tradition, the victory was utilized shows 
that even in the conquest of the tribe its consanguinity was re- 
cognised. Wei tsze k’i, who had fied to meet the coming dawn, 
was appointed to continue the sacrifices of Yin ; and we find the 
rulers of the petty state of Sung ^ claiming within historic times 
the honour of being his descendants. Sung possessed legends of 
the contest of dawn with ^darkness as definite as those of Chow 
itself, and couched under names only dialectically different and 
betokening as plainly an Aryan origin. In Greece where each 
city believed its inhabitants antochthonous these differing ver- 
sions of a common story would have been allowed to remain se- 
parate and distinct, but in China they were made to form a thread 
of quasi connected history, and hence it became necessary to in- 
vent a prior invasion of a previously degraded race. Hence the 
invention of the dynasty of Hia (Hari) and the foisting into it of 
the old gods gradually displaced by the growing pantheism of the 
settlers. Hence the legend of T’ang corresponds even to its de- 
tails with that of Wan and Wu wangs, and the descendants of 
Yaou, Shun and Yii (Yaru?m, Yish/ai and Maiiu) end in the mi- 
serable Kit (Skotoc) and his wife Mehi (Megha the Cloud.) 

Even beyond Yin T’su seems apparently to have bad traces of 
Aryan influence. The few words of the language preserved, 
which we learn from Mencius was unintelligible to the rest of 
China are referable to Aryan roots. Still the jealousy with which 
T’su^s march to power was regarded by the other states and the 
prolonged refusal to consider it as other than barbarian, seems to 
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point out that the traces must even then have been very indis- 
tinct. 

It would not be possible within the limits permitted to an ad- 
dress like the present to point out in detail all the reasons which 
have led me to form these conclusions. I have brought them for- 
ward in the hope that other students of the antiquities of China 
may turn their attention to the very fertile ethnological field which 
lies before them. Facts we know are very stubborn things and not 
to be controverted with impunity, but the same immunity does not 
rest with the conclusions we may be tempted to draw from them. 
In no science are these conclusions more open to animadversion 
in its present condition than in that of ethnology, and I trust that 
my hearers, while giving me credit for a careful collation of facts^ 
wull not assume that the conclusions I have drawn are in any 
sense incontrovertible. 

Those, however, who have watched the progress made in Eu- 
rope by means ol comparative study, towards gaining an insight 
into the original condition of the Aryan family, will not lightly 
slight any traces, however, slender of their influence in Eastern 
Asia. F(0 sufficient explanation has yet been afforded for the re- 
markable coincidences between the early Chinese cult and civili- 
sation and that of Western Asia and Southern Europe. The near 
approach in time of the origin of two, and the evidence of early 
intercommunication in the identify of their astronomical and ca- 
lendaric systems, has always been accepted as a proof that inter- 
course between the two did exist in times immediately antecedent 
to History. The nature of this intercourse has hitherto been con- 
cealed, because when history opens the intrusion of the Turkish 
tribes had already placed an impassible barrier between east anti 
west. It is therefore a matter of interest to discover that the ef- 
fect of this intrusion was to drive eastwards a portion of the mid- 
Asian peoples, because it not only throws light on Chinese ethno- 
logy, but also aids us to understand better the Iranian legends of 
tne pressure of the barbaric tribes on their own frontiers."^ 

^ In a previous address I pointed out what seemed to me the ex- 
citing cause of the irruption of the Turkish tribes into Central 
Asia ; but as this trends on geological enquiries, and I do not 
propose to renew them this evening, I shall close by recommend- 
ing to the members of the .Society and others interested in the 
antiquities of the Ear East a reconsideration of the ethnological 


ihe progress of ethnological and philological science has been 
much retarded by the apparently necessary assumption that the 
(dunese language and Chinese arts had to ho relegated to an inde- 
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pendent origin. The fiction of inflective and agglutinative lan- 
guages has also been a retarding influence. The fact seems to be 
that all languages are liable to pass through both stages. Sans- 
crit is a language only just emerged from the agglutinative stage, 
and Chinese seems to be one which after adopting inflections has 
gone back to the former condition, 

A third fallacy I have to warn students of Chinese against is 
the misuse of the word Turanian as applied to peoples and tongues. 
According to Persian tradition Tur was equally with Seim and 
Iredj the son of Feridun. The modern use of the term Turanian 
to include all tribes in northern and eastern Asia not supposed to 
be Aryan has no foundation in fact or tradition. 




•JOURNAL 


OF THE 


isroE.Ti3:-OH;z3sr^ BZ?;j^3sros: 

OF THE 


ROYAL ASIATIC SOCIETY. 


AETICLE I. 


ALLIGATORS IN CHINA/ 

— 

BY 

By a. a. Fau\^l, Esq. 

Inq^t^rial Chithf^c ]\IarLtlmc Cm^toviSf 
Bachelier es >ScNV/Rt^ de Vllnversif-’ de Paris and Hoaoraru 
Curator of the Shanghai Museum. 

I F Nve consnlt ^he olc^ost of all Chinese records, the Classics, in 
which m. .u of the natural productions of the country are 
noted, we find in the twenty-sixth chapter of the Doctrine of the 
Mean (1) a curious enumeration of the wild animals living in the 
waters. In Dr. Legge’s translation it runs as follows ; — “ The 
water now before us appears but a ladleful ; yet extending our 
view to its unfathomable depths, the largest tortoibes, o/^/u/rls, 
vjuanodons, dragons, fishes and turtles are produced in them.” 

(S S it ^ S-) la,vj yti 

* Read before the Society on tlio 13tli December, 1S7S. 

(1) :: -R Jl B- 
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pieh slicnfj yrn.) The Chinese commentary (pJj on this 

passage defines the Yu'in ^ as * tho first produced of the 
chelonia ' TC) ; the Lu/^y g| as ‘ the chief of scaly 

animals ’ ; the rith as being ‘ a kind of Yt'an the 
^ as being ‘ a kind of Luny || ' ; while the Pc/ ^ ‘ has scales 
like a fish, feet like a dragon, and is related to the From 

this we may infer that the Po is an amphibian with feet and 
scales and allied to the chelonians, 

TheZfA7(^ |^) says: “in the ninth moon they kill the 
Chiao and capture 2"o (to be sent to the palace of the Emperor 
where drums are made from its skin, according to the com- 
mentators.) 

Proceeding further, we find in the 4th stanza of the eighth 
ode of the >>/?/// decade of Wfoiy (2) the following 

sentence : — ^ ^ ^ ^ ^ translated by Dr. Legge 

The lizard-skin drums roiled harmonious.*’ The commentaiy 
is the same as the preceding one, indeed we find it in every 
book quoting the Po. 

In the Doctrine of the Mean, Dr. Legge translates Po by 
Lfvann^ and in the 6/^7/ A///y, he gives Lizard. Not knowing, 
probably, of the existence of crocodilians in China he was left 
with Chinese dictioiiaric;:} io determine the exact meaning of 
the character Po (U), and I must say that the ambiguity of 
their statements is such as to render it difiicult to get at their 
exact meaning. 

Now, according to e7u>c/s commentary quoted by the tran- 
slator (Dr, Legge), the great drum V\'as eight cubits in leii'^th 
and four cubits ia diameter at both ends. Other Chinese au- 
thors say that it was made with the skin of the How 

could It be covered with the skin of the Iguana, which never 
exceeds five feet in length, or with the skin of a lizard which 
IS far too thin and too small for even the smallest of drums 2 
Besides the Iguana cannot be said to be produced in the waters 
■nith fisiies, c^eloiiiana, turtles, etc., for it is uot au ampLibiau 
animal, and I nave never heard of it being found in China I 
could say the same of Iguauodous. The To then is not an 
Iguana ; let us now try to make out, with the help of the Chi- 
nese dictionaries, the exact moaning of the charaotov m 

One of the oldest, the ,ihno Wen (|U says: TlmVui is 
an aquatic repti lian (3) rv,c,n/,lw;, the Ihm-.l ffi,> 

t2) It U- -k H. jtg ~~ 

t^) Dr. Legge tr.’iUblaie!- chelouiau (sue above.) 
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and measuring over ten feet in length. A lizard of this size can 
only be a kind of crocodile or Alligator. 

In Kang Hi's dictionary (J^ ^ we find, besides the 

above quotation ol the 8huo Wen^ that the T‘o has scales as hard 
as iron find a very tiuck skin good for making drums. Then 
quoting the Shi/t King it explains how the sound of drums 
resembles the call of the Ho. This is cer- 
tainly an example of onomatopada as anybody who has heard 
the cry of the Alligator can testify. Indeed v/e believe that the 
very name Ho is an imitation of the exidosive noise made by 
the Alligator. The word resounded would be a far better tran- 
slation than the rolled harraoniously of Dr, Legge’s. Whatever 
might be the idea of Chinese commentators about music it is dif- 
ficult to find much harmony in the noise generated by striking 
a huge drum with a mallet. The Chinese had observed the 
similarity of the two sounds as the Po Wu Chih (IH ^ jg) (4) 
quoted by the Kang Hi's dictionary, says : The Ho is ten 
feet long ; it makes a noise like a drum.’’ Cheng Chi 
considers the cry of the Ho as far from harmonious, 
indeed he says, it is very terrible, “ It cries (at night) at each 
watch (5); thence the phrases : strike the watches Hu keny, beat 
the drums Ha kiiP (See Pen Tsao Kang Mu). 

The Great Materia Me die a (^ Tsao Kang Mu (6) 

being a scientific work will probably give us a better descrip- 
tion than any dictionary. It gives Ho dragon, 

Ho fish and || earth dragon as synonyms. It says : The 
nature of the Ho resembles that of the dragon. It measures 
10 feet in length and belongs not to the family of fibhes but to 
the family of dragons.” According to Li Shih-chen the character 
U is an old grai^hic representation of the head, body, feet and 
tail of the animal. The oldest form of this character we find 
figured like this g in Morrison’s Dictionary. It is composed 
of the two characters tan alone and min a frog. Ac- 
cording to the Po Wn Chih the To g; is a laud dragon and the 
Ho I'g a fish.” 

The author Cheng Chi (^ g) quoted by the Pen Hao says 
that the Ho is of a slccpg nature^ often closing tP* eyes. It is 


(4) Written in the latter part of the Sul century. 

(5) These watches were struck every two hoois with a drum, now a gong 
or a hollow bamboo is used. 

(G) Written by Li ShiU-cheu under the Miug dynasty'- 
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giffced with groaf afrength and can hurroK' in the hauler of rivers. 
ISuihj writing under the Ming dynasty says that they are 
ext remdg inline rou^ in the lah^s and vton's. According to this 
author it resembles the Gecko and the Pangolin [Maids pen- 
tadactijla^) but measures from ten to twenty feet in length, its 
back and tail are covered with an armour (^). It cries at 
night and the mariners are much afraid of it. Li Shih chen 
says that its barrow is very deep. The sailors catch it with a 
rope made of bamboo, at the end of which is an iron hook 
baited with flesh. The animal, having swallowed ft, is pulled 
out of its hole little by little. It can move to either side, but 
cannot jump. It lays a considerable number of eggs, some- 
times as many as a hundred, but it often devours them. The 
people of the south are very fond of its flesh and serve it (as a 
delicacy) in every marriage feast. Lv Tun (j^ fgg) pretends 
that the flesh of the body is as good as that of cattle, but that 
of the tail is unwholesome. 

The Kuang records of Kiio Yl Kang ^ say that the 
fish T'o is three feet in length, and about one m height. Besides 
four feet it has a tail resembling that of the Yea-ting (Jg 
( Lace rtu lit uralis or Chnmceleon } but much longer. It is the 
custom of the people of the south to eat the flesh of the T^o 
when they celebrate a marriage ceremony. 

A little further it is related that at the time the Emperor 
Wei Wu (Ul returning from Hupeh into Honan a T^o 

was found underground by a man who was digging in the fields. 

Here we find the measurements a great deal more accurate 
(though perhaps the exaggeration is the other way) as the 
Alligator actually living in China is from five to six feet long. 
The height given is suffici: .Uy accurate and the comparison 
with the lizard leaYe>s no doubt concerning the nature of the 
To. 

With the exception of the sentence concerning the flesh of 
the tail, all the description given by the Pen tsao and the 
Kuang records agrees wonderfully with all that we know of 
the nature and habits of the Alligators of the Mississippi and 
Guyana, as described by Audubon, Whattertou and Bose. Even 
the way of catching the animal is similar, only the Indians use 
an iron chain fastened to a tree as a substitute for the bamboo 
rope. Indeed we cannot doubt the identity of the T^o with 
the Alligator when we consider the somewhat quaint but suffi- 
ciently characteristic picture which illustrates the text of the 
Pen tsao. As may be seen by this reproduction of it. 




We have here the head of a crocodilian pretty well brought out. 
In the Japanese edition of the Shlh Khuj a figure of a Gangetie 
gavial is given for the T'o but it is very curious to notice that 
the artist represents it as being in a glass jar 1 (7) 

After examination of the testimony given by the Chinese 
dictionaries, commentaries and scientific works we come to the 
conclusion that the Po must be an Alligator. 

Let us now see what the foreign dictionaries say on the 
subject. 

One of the oldest, Gon^alvez, translates Po : Crocodilo. De 
Guignes, who is now said to have copied B. de Glemona gives 
g Po a crocodile and ^ Chiao a crocodile. 

(7) Probably as he had seen it in some museum. 
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Morrison, whose dictionary is anterior to Legge’s classics, 
gives the following description, evidently translated from native 
works : ^ a large (?) animal, upwards of ten feet long, 
a S 2 )ecies of fish, its skin wars formerly used to make lartje 
drums (S). || H T'o Lung ; an animal resembling an Alligator. 

^ledhurst's dictionary printed at Parapattan, Batavia, in 
1843, translates the Kang Hi 2\xe Tun and gives : A species of 
Guana or Iguana, about ten feet long. In this he evidently 
trusts his imagination as we have already proved that it cannot 
be that animal. 

Finally, the best of all Chinese-Foreign dictionaries, Dr. "W. 
William’s work gives g T^o “ A large triton, gavial, or water- 
lizard, found to the South of China.” Then he translates the 
Imperial Dictionary (the Kang Hi Tsze Tien) and far from finding 
the melody of the sacred drums harmonious he translates the 
famous quotation of the Shih King by the less jioetical but far 
more sensible phrase ; The bass roar of the drums ” in which 
by the way Ho is not translated at all. 

So much for the character Ho and its meaning, but this old 
ideographic sign is not the only one by which the crocodile or 
Alligator is designated in Chinese books. 

If we search the Tai-ping Yil-lan (9) for this character 
(10) we find a long chapter headed ; 

2/^^' — The fish Ngo. 

Quoting the “ Chronicles of Foreign Countries under the Wu 
Dynasty (222-277 a.d.),'’( 11) it says: — The fish K<io measures 
from twenty to thirty feet in length, it has four feet, and re- 
sembles the warden of the palace g a poetical name for 
the Gecko), and can swallow a man. Speaking of those found 
in the kingdom of Lin Yi ^ Southern Cochin-China), it 
says in shape they look like the To. They have four feet and 
their jaws, which are six or seven feet long, possess, on each 
side, teeth as sharp as daggers. They devour every deer, stag, 
or even man they can get hold of. According to the encyclo- 
pedia of Yu Hsi (^ ^ Jg Alligators are found in the south, 
their jaws are eiglit feet long. They are very terrible in 

(8) Said to breathe a vapour from its mouth, ^ which forms a cloud and 
cause rain. 

(9) ± ^ -g H A- 

(10) Formed from .® a fish and ^ frightening abbreviated 

ill) ^ S 
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autumn. When they see men on a ship’s side they raise their 
heads above the vrater, seize and devour the mariners, who, in 
consequence always provide tliemselves with spears for defence. 

The P‘o Ihu Chill ^ description of all productions, 
says that they are found in the Canton district and resemble 
the tortoise. If the head is cut, and the teeth knocked out, 
they will grow again, as many as three times. We find the 
same description and measurements, as quoted above, in the 
records of the curiosities of Ktiaufi-i hou (province of Kuang-tung), 
but the story of the teeth growing again is more sensibly told, 

If the teeth are knocked out, they can grow again in the space 
of ten days.” 

The book called “LhiPe'uo Lu Fi” ^ only 

one that gives the colour of the body, an earthy yellow. It 
also compares it to the gecko, but says it is more rapid in its 
movements. All pretend that men and animals fear it equally. 
It seizes deer and tigers when crossing the water and tears them 
to pieces. 

All these characters are common to the and as we will 
yet demonstrate later on, the animal described under the four 
characters — H*, ti'g is the Alligator. U being the old- 

est form of the character which by the way is not found in 
the classics ; and or are the common forms of character 
now used. Gonralvez translates : and CrocudUo, and Sg 

by Cac/(o, De Gnignes gives Crocodilus as signification of the first 
and second character, and idxcis for the third. Morrison 

has: or a large fish of the lizard species 

which lurks by the shore and devours men and animals ; the 
Alligator. 

In Medhurst’s dictionary we find : — 

Go. — The Alligator or Crocodile. They are found in the 
South seas of China(12). The natives say that after the head has 
been cut olf and dried, if the teeth are knocked out, they will 
appear again three times in succession. The Alligator is about 
twenty feet long with four legs, and a head three feet in length, 
with a very pointed nose. It has tiger’s teeth, and can bite in 
two large stags, that attempt to cross the water, tlaii Weiu 
kioKj (|^ ^ published an essay to drive the Alligators from 

(12) This is probably a misconstruction of the Chinese ^ which 
stands also for ^ Xan-hai-hsicu, the district of Canton, as it is 

well-known that Alhgutors do not live in seu-water. 
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the coast of Canton, and the natives say those beasts have not 
been seen there since. 

in Go . — An Alligator described as having the form of a 
fish, with a dragon’s neck, tiger’s claws, crab’s eyes, turtle 
scales, a tail several feet long, and very rugged along the spine. 
It abounds on the banks of rivers, where it frequently takes off 
men and animals. Medhurst then quotes Han Wen-kuna . — 
All this is evidently translated from native works. 

T^o. — Another account says that it is found near the 
banks of lakes, where it burrows in the mud ; its form is like a 
lizard upwards of ten feet long, and its back and tail are covered 
with scales. 

Evidently the Alligator again (same article in ^^lorrison’s 
dictionar}"). 

Morrison’s dictionary explains this last character ^ Keaou 
to mean; — A kind of Crocodile, found in the Yamj Tsze Kiamj, 
said to weigh two thousand catties, etc., as above. Goncalvez 
calls it also : esp. de Crocodilo. 

In Dr. William’s dictionary we find : — 

— From ^6 yil fish and ^ nyo tdarming, as the phonetic. 
The crocodile and the Gangetic gavial ; the former is said to 
have existed at one time in the River Han, near Swatow, 
whence they were exorcised in the Tang dynasty ; metaphori- 
cally rapacious cruel, for example : |j| $1^ ^ ^ ^ 

“ The rapacious gentry and unscrupulous underlings make a 
worthy union of rascals.” 

S cayman, or crocodile ; it seems 

to be sometimes wrongly applied to fresh water dolphins.” 

Also written Is go from gil fish and ngo, ^ to startle, to 
strike the drum at intervals of singing. This reminds us of 
use of the skin of the animal. 

According to Dr. William’s Ho would be a species of bull- 
head which burrows in the mud, and he gives 

^ Chtao . — ‘‘The dragon of thickets and morasses, which has 
scales, but no horn; the description size and figure correspond 
very nearly to the fossil Iguanodon, and possibly a large kind ot 
Solamandra or Amhlyr inch its was at first intended.” To this, 
w’e can say, that an Iguanodon with scales and wuthout horn 
looks very much like a crocodile poorly drawn ; besides the 
Iguanudon belongs to the inferior cretaceous formation which 
as far as we know has not yet been found in China. 

We have indeed seen large collections of fossil teeth in the 
medicine shops of Shanghai and we have a pretty good num- 
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ber in the E. A. S. museum, still the very characteristic tooth 
of the Iguanodon has never been met with. 

The crocodile being larger than the Alligator we understand 
the differences of weight and measurements given by Chinese 
authors, putting aside some misstatements or wrong descrip- 
tions. The crocodile being more ferocious than the sleepy and 
harmless Alligator we understand also why they used to capture 
the latter and kill the former. 

It is also evident from all these native descriptions that the 
Chinese had heard of, and some of their travellers to India 
probably had seen the Gangetic gavial and crocodile, hence 
their conflicting statements. Even in Europe unscientific peo- 
ple often confound the crocodile with the Alligator more vul- 
garly known as cayman, the name given to it by the Indians 
and negroes in America. 

As a resume and conclusion of this philological discussion 
which we now bring to a close, having Chinese dictionaries 
and encyclopedias in one hand ; old records, natural history 
and Chinese and Foreign dictionaries in the other I propose to 
translate Po by Alligator as well as g or its abreviated 
form 1^. 

^ niean the crocodile or the gavial class of animals. 

The classical quotation of the Doctrine of the Mean : 

s, a- II. a ^ ^ wMi, cJliao Lung^ yii piek 
^heng yen I should translate : 

“ The great tortoise, the Alligator, the crocodile, the fish and 
the turtle are produced in the water.’’ 

The phrase of the Shih-Klng ; 

S ^ ^ ^ T‘o ku peng peng^ should be understood as : “the 
alligator- skin drums ^ resounding,” and these words of the 

were 

would mean ; “ About the time of the ninth moon they kill the 
crocodile and capture the Alligator.” 


II.--HISTOKY AND LEGENDS. 

In the works oi Han Wen-knng ^ ^ ^(1^) ^^^o called Han 
^ a celebrated statesman and poet who lived under the 

(13) H 35c It It- 
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flyuasty of the Tacg (A. D. 768-924) we find this. 'V\’hen 
Han (jn was banished and sent to fill the post of governor in 
the semi- barbarous region of Chao chou (j|g in the modern 
province of he enquired of the people as to 

the state of the country and the miseries of the inhabitants. 
They answered him that at a place in the east of the city there 
was a small lake or marsh not far from Chao yang Mien 
^ called the “ Chiu waters ” It was 

full of 'Xgo fishes ® hatched from eggs and some ten to 
twenty feet long, which devoured the cattle and other domestic 
animals, thus gradually exterminating them to the consequent 
impoverishment of the people. A few days after Han-yu w^ent 
to this place and calling his officer Chin chi ordered him to 
have a pig and a sheep thrown to the Ngo fishes which he then 
addressed as follows : — 

Under former rulers you have been allowed to remain here, 
but under the reign of our virtuous emperor you cannot be to- 
lerated and you must leave his empire. How could you be 
permitted to live here in peace when you are molesting the 
people fattening on their domestic animals and increasing daily 
in number? I have come to rule this country in the name of the 
sovereign and as I am myself much afraid of you we must part 
company. At the south of this place is an immense sea in 
which fishes as large as whales as well as those as small as 
shrimps and sprats can live in peace. You can easily go 
there in a day but I give you from three to seven days to 
go. If after that period you are still found here I shall be 
compelled to bring with me some good archers with strong 
bows and poisoned arrows and declare against you a merciless 
war. 

In the afternoon of that very day a violent wind arose ac- 
companied by thunder and lightning. The storm raged for a 
few days driving the waters sixty li eastwards leaving the lake 
perfectly dry. Since this the Ngo fishes have disappeared and 
the people of Chao chou live in peace. 

On the native maps of the province of Canton we find still 
to the west of Ho Yuan lisien |[|) 110 miles west of 

Chao chou a small lake called ^ jjg Ngo hu, i. e. Alligators’ 
lake. 

This story we have also found slightly abridged in the An- 
nals of the province of rb). 


(14) Opposite Swatow. 
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According to Mr. W. F. Mayer s( 15) this is simply a legend 
symbolizing the efforts made by Ha)i Yu in civilizing the rude 
inhabitants of the country. But it was during the reigns 
of the Tang, far from the mythological times, and this 
story agrees with what we know of Alligators, and as 
they are still found in the province of Canton, as this 
paper will show before concluding we think it quite possi- 
ble that they were really in existence there, and then, 
and even before. Indeed, the Nijo are mentioned in the 
“Annals of Foreign Countries during the Wu (222-277 A. D.) 
where we find them sufficiently well described to leave no 
doubt of their crocodilian nature. The book of the Liang dy- 
nasty (502-556 A. D.) says that in the kingdom of Lin Yi 
southern Cochin-China, crocodiles (A7/o) are reared 
in the moats of the capital as well as in the enclosure where, 
outside the gates of the city, the wild beasts are kept. Crimi- 
nals are thrown to them. If during three days they are left 
unharmed by the animals, they are considered innocent and 
restored to liberty. These crocodiles measure twenty or more 
feet in length and resemble the Yo (Alligator), There is no 
mistake possible here, as crocodiles are still found abundantly 
in Siam. They belong to a variety only known there, thence 
their name CrocodiJns Siaiaensis, The Chinese book adds that 


they are very ferocious and that they are also found in Tiding 
Wu ;|;g) (southern Kuangsi ?) as well as in foreign countries. 

The “ Annals of Foreign Countries ” (222-277 a.d.) also 
narrates that the King of Fu Xun by name Fun ChUin 

had crocodiles (Ayo) brought to him and kept them in a 
pond. Kebels and criminals w^ere throwui to them and released 
as innocent if left unharmed by these saurian s. The kingdom 


of Fu Nan is probably Tonquin where crocodiles are still found. 

In the Annals of Annam Cl duo chm) we find that 

crocodiles like to come out from the waters on to the sand where 


they lay eggs about the size of those of a goose and good to eat. 
They seize tigers, deer and stags when they cross tlie water, 
tear them to pieces and devour them. They even attack man 
now and then. It their teeth are knocked out they will grow 


again in the space of ten days. 

We now come to China ])roper. In old times, says the book 
called Ling Piao Lil Yi (^ ^ g), a military mandarin 

(called ^ in the Kuang-fung Annals) was coming to Chao chon 
(iiS ^^l)• As his boat was passing the Alligators rapid (H P) 


(15) The Chiuese Readers’ iMauual article Hau 
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it struck on a rock and was wrecked. All the accumulated 
treasures of this officer, bis books, vases, pictures and maps 
were lost in the deep. He called bis mariners and ordered them 
to dive in order to recover them if possible. But these men 
saw so many Alligators under water that they did not dare to 
rescue the lost treasures, believing that they liad come to the 
private residence of the monsters. So it is not only Han Yii 
who saw Alligators near Chao cbou. 

The Canton province is not the only one mentioned as 
producing the Y‘o or Ngo. In the chapter headed Imperial 
audiences (J of the Mi Chia Chon Shn ^ tkat 

is : Discoveries made in tombs, we find that the people of Hang 
chou fu in Chekiang send the as a tribute to the Emperor, 
to make the court drums with the skin, as the commentator 
explains. 

With this we will close our quotations from Chinese history 
and give a few of the legends concerning the crocodiles or Alli- 
gators. 


The Chinese have an idea that the Alligator is wonderfully 
tenacious of life. The Canton annals say that the head can be 
cut and dried, before the animal dies, the muzzle can be broken 
into pieces and all the teeth pulled out and still it lives. 

The history of the Wii dynasty tells us that in the first year 
of the reign of Sun Liang white barking Alligators or 

crocodiles were found in Knng It is a common 

belief there that when the T'o barks and the back of the tortoise 
becomes flat, a dreadful calamity is surely impending from 
which people can only save themselves by fleeing to Xmi Chun 
m)’ now the city of Nan Cheng in Kiangsi. And indeed 
in the second year of Sun Liang a rebellion arose in Knng An 
and a mandarin called Ch^tc Ko~ch‘ueh f§) was defeat- 

ed by the rebels ; his younger brother Ch^ii Ko-jung 
mandarin in Kung An was taken prisoner by them. His seal 
of office was made of gold cast in the shape of a tortoise. In 
bis grief he scraped the back of the tortoise and swallowed the 
gold so obtained, which gold caused his death. 

The book of Chucing Tdze says that as Confucius was 

visiting the bridge of Lu Liang (in Shantung) the water rose 
twenty-four chang and rushed with great impetuosity over 
thirty ii of country. The Yuan g and the To g did not dare 
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to risk themselves in the waters but the sage saw a man swim- 
ming across some hundred pii (about a mile). When he came 
out Confucius asked him how ho had managed. The man an- 
swered : “ my nature does not fear, my destiny is certain I will 
follow the strength of the waters. It was because I had no 
fear that I succeeded in crossing the waters, I really had no 
other means.” 

In the Ch^un Chiu of LU Shih J^ead that 

the emperor Ch^ilang Hsu J^) ordered Lzni/ 7 (^||)to 
make a musical instrument of eight sounds (a kind of mouth 
organ) for the ceremonies of the cult of Shang Tl. When this 
instrument was used for the first time a To which was near the 
place kept measure with the melody by striking his tail against 
his body. 

The records of 8o Shen |g) narrate that in Honan 

a man named Chang Fu ||g), being one night in his boat, 
saw a woman coming in a small canoe. When she came near 
him she said : “ When night comes in I dare not go out as I 
fear the tiger.” Chang Fu at first laughs at her then he invites 
her to come and spend the night with him on his boat. About 
midnight as the moon was rising in the sky, Chang Fu (wak- 
ing) saw a white To sleeping on his arm instead of the wo- 
man. Greatly afraid he rose up and the animal fled, the man 
saw then that what he had taken for a small boat was simply 
an old wooden log. 

In the book on foreign countries written by the Buddhist 
priest Cheli Seng ff^) we find that in the kingdom of 
^ Ho Tiao) on the mountain called CF nan Tao 

Leao is the temple of Pi Ho Lo (|[[; fp]* ^) ; there a 

stone figure of a To is adored. This image is said to possess 
a supernatural power and when provisions are scarce at the 
monastery the priests address to it their prayers and their 
stores are soon replenished. 

The records of Hsii Shih ^ ^ *p) narrate the following 
story : A Buddhist priest, by name I'ao, being a sorcerer and 
an exorcist was once called in (the city of) Kuang Lin to exor- 
cise a woman named Wang who was possessed. Upon enter- 
ing her house Yao knew that she was possessed by the spirit of 
a To, so he scolded this spirit insulting it and asking it why it 
had entered the body of that woman. Wang answered a 
man wants to kill my husband.” The devil who was near her 
answered i ** I am exceedingly sad tor I know that to-day I 
must die.” It wept and moaned. To this Yao said “ I know 
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it is a Spirit and cannot fight with it.” The neighbours heard 
these words and then saw a To coming out, it was killed by 
Yao. 

In the book called Yu Min Lou ^ il) 
lowing legend : — 

At the time of the emperor Yunq Chou of the Sung dynasty 
a mandarin named Chan<j Chun (51 being in office {Che- 
fu) at Wn Chang g) in Hupeh was marrying his daughter. 
Just as she was getting into her carriage she went mad and on 
the road struck every man she met declaring she would not 
marry. A countryman, who was a sorcerer, saw the young 
lady and understood her to be possessed by the spirit of the 
tortoise m 5i5)- He said that he could cure her by taking her 
to the bank of a river and there beating a drum. Chang Chun 
having heard of this believed that the man was an impostor 
(was lying) so he ordered him to bring the tortoise {Kuei.) A 
green snake came first and was transfixed with a nail by the 
sorcerer. Towards midday a great tortoise was seen issuing 
from the waters, the sorcerer taking a vermilion pencil traced 
on its back a mystic character and ordered the animal to re- 
turn to the waters. At evening time a large white To was seen 
in the middle of the river rising and plunging as the tortoise 
pursued it. The T^o died, the damsel wept bitterly on what 
she called the death of her husband and little by little she re- 
turned to her senses. As people were questioning which of 
the three animals had caused the sickness of the lady the sor- 
cerer said : “The green snake was the messenger who inform- 
ed me, the turtle is a lover and the To was the husband of the 
woman.” He then brought the three animals to Chang Chun 
who saw that he had not been false (made a lie.) 

In the Pen Tsao we find that it requires just the same num- 
ber of men to pull a To out of its hole as would be needed to 
dig it out ; otherwise it is impossible to capture it. When it 
cries the country people know that rain is coming. The same 
book gives a rather curious method of killing and flaying the 
Alligator. The mode is as follows : pour boiling water down 
its throat ; after a certain time (rather long I fear) it will die 
then you can peel off the skin. 

Of course such a curious animal akin to the dragon must be 
used in the materia raedica of the Chinese. The scales are 
found in most of the druggist shops under the name of Lin YU 
Chia{^ ^). It is mostly procured in the district of Can- 
ton where according to the Pen Tsao it can always be found. 
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These scales are said to be sour, slightly warm and a little 
poisonous, though this last is denied by some authors. They 
are supposed to cure heart and iutestinal diseases, fever and 
female disorders, diseases arising from fear, nose bleeding, 
tooth ache and they are also used as a vermifuge and as a re- 
medy for goitre and skin diseases. 

The recipe is as follows ; roast the flesh, pouring wine over 
it, burn the skin and bones to ashes and mix them with warm 
wine. The scales are good to make a soup which is said to 
cure madness. The fat and liver are also used as medicines 
in different diseases. 

The Chinese have a wonderful idea of the length of time an 
Alligator can live. Indeed they use it as a term of comparison 
for old age and if we say as old as Methuselah they write : 
(a friend of mine informed me) older than the T‘o ” pi t'o lao 
JfcM They also believe that this animal is gifted with 
greater strength and vitality than any of the known animals, 
the elephant included and as a Chiuaman jocosely remarked 
to me : “if you foreigners give nine lives to the cat we must 
give at least twelve to the To.'* 


III.— FOEEIGN LITEEATUEE. 

Having now well-nigh exhausted the Chinese literature on 
the subject of the To and A'^/o let us investigate what foreign 
books on China can say on the subject of Crocodiles or Alliga- 
tors in this country. 

Thanks to the kindness of the Jesuit Fathers who placed 
their valuable library at Sicawei at my entire disposal, and 
even provided me with written copies of the Great Imperial 
Encyclopedia quoted above, I was able to consult ail the works 
written on China by their eminent predecessors at the Court of 
Kang- Hi. 

The valuable collection of books on China found in the hbrary 
of the North-China Branch of the Eoyal Asiatic Society was 
also carefully consulted. 

It is curious enough to notice that out of such a considerable 
number of works written on this country four or five only, and 
those in the first part of the 17th century speak of the Croco- 
dile or Alligator. And yet, after a careful comparison of the 
texts, they are found to copy each other so that the original 
sources of information are reduced to two, namely : — 
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Marco Polo tlie Venetiuu tvIio writes in the 13th century, 
and evidently speaks from hearsay, and Father M. Martini who 
no doubt got his information from Chinese works. 

I was much surprised to find nothing on this subject in 
Duhalde, Grosier, and others who seemed to have described 
everything worthy of note in the Empire. It was also in vain 
that we consulted, the more modern wmks on this country. 
Even those pretending to give the natural history of China are 
silent on the subject of crocodilians. 

In Wells Williams’ Middle Kingdom we find — The larger 
lizards have not been noticed in China, though the Crocodile 
is found both in India and Siam on nearly the same latitude as 
Kuangtung. It may, however, have inhabited once the rivers 
of the Middle Kingdom, for the character Sijoh is evidently an 
original word, and Marco Polo describes a huge serpent which 
he had not seen himself, but which seems to have been in- 
tended for the Crocodile. 

Here is the text of the Venetian traveller. Marco Polo 
(1280), Vol. II, p. 62 and seq., speaking of Province of Cara- 
jan, the actual province of Yunnan, says; “In this province 
are found snakes and great serpents of such vast size as to 
strike fear into those who see them, and so hideous that the 
very account of them must excite the wonder of those who hear 
it. I will tell you how long and big they are.” 

“ You may be assured that some of them are ten paces in 
length, some are more and some less. And in bulk they are 
equal to a great cask, for the bigger ones are about ten palms 
in girth. They have two forelegs near the head, but for foot 
nothing but a claw like the claw of a hawk or that of a lion. 
The head is very big, and the eyes are bigger than a great loaf 
of bread. The mouth is large enough to swallow a whole man, 
and is garnished with great (pointed) teeth. And in short they 
are so fierce-looking and so hideously ugly, that every man 
and beast must stand in fear and trembling of them. There 
are also smaller ones such as of eight paces long, and of five, 
and of one pace only. The way in which they are caught is 
this : You must know that by day they live underground be- 
cause of the great heat, and in the night they go out to feed 
and devour every animal they can catch. They go also to 
drink at the rivers and lakes and springs. And their weight 
is so great that when they travel in search of food or drink, as 
they do by night, the tail makes a great furrow in the soil as if 
a full ton of liquor had been dragged along. Now the hunts- 
men who go after them take them by a certain gyn which they 
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Bet ia the track over which the serpent has past, knowing that 
the beast will come back the same way. They plant a stake 
deep in the ground and fix on the head of this a sharp blade 
of steel made like a razor or a lance -point, and then they cover 
the whole with sand so that the serpent cannot see it. Indeed 
the huntsmen plant several such stakes and blades on the 
track. On coming to the spot the beast strikes against the iron 
blade with such force that it enters his breast and rives him up 
to the navel, so that he dies on the spot (and the crows seeing 
the brute dead begin to caw, and then the huntsmen know 
that the serpent is dead and come in search of him,”) 

“ This then is the way these beasts are taken. Those who 
take them proceed to extract the gall from the inside, and this 
sells at a great price ; for you must know it furnishes the ma- 
terial for a most precious medicine. Thus if a person is bitten 
by a mad dog, they give him but a small pennyweight of this 
medicine to drink, he is cured in a moment. Again if a wo- 
man is hard in labour they give her just such another dose and 
she is delivered at once. Yet again if one has any disease like 
the itch, or it may be worse, and applies a small quantity of 
this gall he shall speedily be cured. So you see why it sells 
at such a high price. They also sell the flesh of this serpent, 
for it is excellent eating, and the people are very fond of it. 
And when these serpents are very hungry, sometimes they will 
seek out the lairs of lions or bears or other large wild beasts 
and devour their cubs, without the sire and dam being able to 
prevent it. Indeed if they catch the big ones themselves they 
devour them too; they can make no resistance.” 

As Col. Yule remarks : ‘‘It cannot be doubted that Marco 
Polo's serpents here are crocodiles (or Alligators) in spite of his 
strange mistakes about their having only two feet ahd one 
claw on each, and his imperfect knowledge of their aquatic ha- 
bits. He may have seen only a mutilated specimen. But 
there is no mistaking the hideous ferocity of the countenance, 
and the ** eyes bigger than a fourpenny loaf” as Eamusio has 
it. Though the actual eye of the crocodile does not bear this 
comparison, the prominent orbits do, especially in the case of* 
the (jltariyal (gavial) of the Ganges, and form one of the most 
repulsive features of the reptiles’ physiognomy... And there is 
some foundation for what our author says of the animals’ ha- 
bits, for the crocodile does some times frequent boles at a dist- 
ance from water, of which a striking instance is within my 
own recollection (in which the deep furrowed track also was 
notable circumstance.”) 
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“ The Cochin- Chinese are very found of crocodiles’ flesh and 
there is or was a regular export of this dainty for their use 
from Camboja, I have known it eaten by certain classes in In- 
dia. The term serpent is applied by many old writers to croco- 
diles and the like, e.y. by Odoric, and perhaps allusively by 
Shakspeare (Where's my serpent of old Nile.") 

“ Matthioli says the gall of the crocodile surpasses all medicines 
for the removal of pustules and the like from the eyes. Vin- 
cent of Beauvais mentions the same, besides many other medi- 
cal uses of the reptiles’ carcase, iucluding a very uusavoury 
cosmetic.” 

For the French text of Marco Polo we consulted, ** Le litre 
de Marco Polo par M, G. Paiithier^ chapter cxviii, page 393.” 
There we find in a note that Klaproth (in his “Nouveau 
Journal Asiatique Fevrier 1828, page 118,”) is of opinion that 
the animal in question is a boa, a kind of snake he says com- 
mon in Yunnan. He ought to say a python, instead of a boa, 
as we have now at the Shanghai museum skins from this im- 
mense snake sent from Yunnan. But we think it more pro- 
bable that the Venetian traveller mixes the python and Alliga- 
tor in his somewhat obscure statements. H. Murray quoting 
Marco Polo in his Historical and Descriptive Account of China 
adds a few lines to explain that the animals in question are 
evidently crocodiles. 

If we also compare the description of Marco Polo with those 
given by Bose and Audubon of the Alligators of America, we 
will find many points of similarity. According to these authors, 
the Alligators, which are found as far north as the thirty- 
second degree of latitude, bury themselves in deep burrows, in 
the banks of the rivers where they pass the vhole of the cold 
seasonl and even the entire day ui summer. They fall into a 
lethargic state before the setting in of the frost and their sleep 
is so profound that they may be almost cut to pieces without 
manifesting any sign of life. They seldom travel except dnnny 
the night. They can fast long, live on frogs, fish, aquatic birds. 
Oil dogSy hogSy cattlcy and any aninial they can catch. Slow on 
•land they can move with great velocity in the water. Though 
usually met with on the edges of the rivers they are sometimes 
also found in ponds in woods. The Indians eat ike tail only, and 
tlieir eggs are prized by the natives, though they partake of 
the musky smell of the animal, which when strong is insupport- 
able, but it is not perceptible when they are in the water So 
•disinclined are they to attack the human race that Mr Audu- 
bon, and his companions have waded waist deep amongst 
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hundreds of them. They are caught with a strong hook baited 
with a bird or a small quadruped, and connected to a tree by a 
chain. They avoid the salt-water and proximity to the sea. 
When angry or fighting they swell themselves and utter a dull 
bellowing sound not unlike a blacksmith bellows. Stones or 
concretions are often found in their stomachs. They generally 
lay from fifty to sixty eggs which they deposit in the sand. In 
Alligator jpalpehrosus, the eyebrows form large knobs of the size 
of a man’s fist (the great loaf of bread of Marco Polo). 

After Marco Polo the oldest work in which we find a men- 
tion of the crocodiles in China is the Atlas Sinensis of 
M. Martini Amstelodam, 1656, In the description of the city 
of Guclieu of the province of Qaangsi we find : “ Ad urbis 
‘‘ ortum est lacus parvus Go, in quo olim Ees Pegao de- 
cem aluit crocodilos, quibus, ut devorareutur objicere solebat 
reos et sceleratos ; ab iis innocentes nuuquam Isesos fuisae 
“ narrant, adeo que, quos crocodili non occidereut, liberi eo 
ipso, tanquam vacantes omui culpa abire jubebautur.” 

That is to say : “ At the entrance of the city there is a small 
lake called Go (crocodile lake) in which the King Fegao used 
to keep ten crocodiles. It was the custom to give them the 
accused people and the criminals to devour. 

It IS said that the innocent were never hurt by them, so that 
those who were not killed by the crocodiles were free from this 
very fact and ordered to go as if they were entirely innocent.” 

These saurians did not appear to be so good criminal judges 
in the province of Kuang-tung as the same author describ- 
ing the city of Chiugkiang ( in the district of Chaochou) 
says : 

Ad ortum urbis Qo amnis est, quern iueoluut crocodili 
“ etiam hie hominibus infesti.” i.e. At the entrance of the 
city is (found) the river (Jo inhabited by crocodiles, which are 
a great plague to the people. 

In the description of the Province of Huquang, P. M. Martini 
speaking of the city of Siang Yang, says : 

“ Siang flumen ad urbis Barrolybicum est, in quo animal 
nascitur equo non absimile nisi quod squammosum sit, <fe 
ungues ut tigris babeat, ferox est, quod et homines et animalia 
coetera aggrediatur id praecipue autumui tempore ten tat, quo 
frequentius ex aquis egress um terram pervagatur. (Kovus 
Atlas Sinensis a Martini Martinio versus 1654. 7a. Provincia 
p. 76).” 

This we find copied by Serlinus in a very curious old book 
printed at Franefort on the Mein (1165) and called *‘Artificia 
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hominum miranda naturrc in Sina et Europa. WiUelmns 
Serlinus & Georgius Figwich. Caput XVI p. 1188. But as 
it was the custom at that time the authority is not quoted and 
the latin is cramped or badly copied. Leaving altogether the 
Barrolybicum he writes only Siang flumen alit animal, etc., 
and tiJKjues is badly enough transformed in angxies which has 
no meaning. 

The following sentence of M. Martini : ‘‘At Chaocheu (Pro- 
vincia Kuangtung) in amne Go incolunt crocodili etiam hie 
hominibus infesti” is also copied by 8erlinus, but he puts 
deg lint instead of incolunt thinking it probably a more elegant 
latin. This statement of Martini is confirmed on his map 
where we find the river Go flowing near Chao cheu. 

Father Athanase Kircher> in his “China Illustrata, Amstelo- 
dam 1667,’' prefers to copy the description of these animals from 
Marco Polo, 

Then comes the book “ L’Ambassade de la Compagnie 
Orientale des Provinces Unies vers I’Empereur de la Chine, 
etc. . . . Leyde 1665.” This is the description he gives, 

in quaint old French, of the Crocodile. 

“On trouve aussi force Crocodiles pres la ville de Chao cheu 
(province de Quantung) dans les eaux du fleuve de Co (Go ?) 
les quels molestent et tiient beaucoup de monde.(16) Get animal 
a cinq choses fort considerables ; il devient le plus grand du 
plus petit principe et commencement^ mnximiis existit ex minimo^ 
parce qu’il est produit d’un ccuf ; il remue la maschoire d’en- 
haut ayant la basse immobile ; il croit tout le temps de sa vie ; 
il n’a point de langue selon plusieurs, ou Ta courte, ou inutile 
selon d’autres ; et il fnit devant les personnes qui le poursuivent, 
ne courant qu’apres celles qui temoignent de la peur en s’eloig- 
nant de luy. . . . . Ou dit qu’il pent vivre quatre inois 

sans manger Les hrehis et les homines font ses 

plus friands morceaux. .... On le prend avec des 
haineqons attaches au bout d’uue corde fort deliee faite de 
canuesy en mettant quelque mechante brebis ou chevre pour 
amorce que ces monstres avalent comme une pillule, et aiusi 
ils se trouvent attrapes. 

“LesChinois et les autres peuples Orientaux font bonne 
chere de leur chair qui est blanche, d’un gout de chapon et 
d une odeur tres agreable. Ils tieunent que I’eau, dans laquelle 
cette chair aura bouillie, a la force de guerir les morsures des 
araignees, et quo leur sang oclaircit la veue, et remedie aus 

(16) This is evidently taken from Martini. 
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blessiires des couleuvres. Lenr peau estant brnlee et melee 
avec de la lie d'huile engourdit les membres de telle sorte qu’ils 
ne sen tent point la piqure.” 

This description is also accompanied mih a cnrions engrav- 
ing intended to represent a crocodile, but it is evidently drawn 
a great deal more from imagination than from nature. The 
body which is covered with oval scales, very distant from each 
other, does not rest on the ground and the tail has only one 
ridge of scales instead of two. 

From these times 1280 and 1G67 we find no books mentioning 
the existence of the crocodiles in China except Williams in his 
Middle Kingdom as above quoted and Morrison who says posi- 
tively in his dictionary that crocodiles are found in Yang-tsze- 
kiang. We have searched carefully the old files of the Shang- 
hai newspapers and it was not until the year 1869 that we 
found the first reliable modern notice on the existence of croco- 
diles in China, 

Under the title Crocodiles in China, the Shanghai Evening 
Courier of the 17th of March 1869 gives the following : — 

“A little time ago, before the rise in opium and the feverish 
but profitable speculation in rags to arrive, engrossed the ac- 
tive foreign mind of Shanghai, we were interested in a report 
that a real true dragon had been imported and was to be seen 
by the curious in the Shanghai tea gardens. Naturally re- 
ports magnified the appearance and attributes of this extraor- 
dinary creature ; nothing of the kind had been seen before ; it 
had come out of a cave in the wild Kiangse mountains ; could 
devour a child without distressing its thorax ; and was emi- 
nently calculated to perform that supreme act of Chinese pa- 
triotism : exterminate the barbarian. A goodly crowd of fo- 
reigners went to see the monster. Armed with ten cent pieces 
or whatever small coins the ingenuity of bank compradores in- 
duces us to accept as quarter dollars, and unmindful of sundry 
bad cases of confiuent small-pox and other forms of infectious 
disease with which the entrance to the Chung wang miao (17) 
is ornamented, we found ourselves amidst the wonders of that 
most curious ground known as the tea gardens. Passing 
through the festive crowd who were spending their loose cash 
with mountebanks, peep shows, story tellers, and sweetmeat 
vendors, we came upon a large apace surrounded by a strong 
net in the middle of which was a canvas screen about two feet 
in length, and behind this was concealed the dragon, A no- 
tice at the entrance informed the public that he weighed so 


(17) Temple of Chung Wang. 



22 


ALLIGATORS IN CHINA, 


many catties aud was a real horrible mountain dragon. Above 
the canvas screen could be seen the manly form of a coolie 
armed with a bamboo, who every five minutes appeared to be 
engaged in a kind of Pootung outrage (fight) with the monster 
within, and every five minutes by the gesticulations and cries 
of this gentleman it would appear that the dragon had got the 
better of his antagonist, who disappeared defeated behind the 
canvas for a time before recommencing the performance. 
Truly there must be a “pucka” (proper) demon inside I so 
feeing the attendant, in we went, with a fore knowledge that 
we were going to be “ done” and “ done ” we were. In an or- 
dinary washing tub about three feet long was to be seen a poor 
miserable half dead common Crocodile, or Alligator as learned 
discriminators of species declare it, who resembled his congener 
of the Nile about as much as a monkey does a man. He had 
a curious despairing look in his wicked little eye and seemed to 
be thinking of that feed of fish which he sadly wanted, but 
would never get. The attendant, he of the bamboo lately en- 
gaged in the terrific struggle, took the wretched thing from his 
tub, turned him upside down, opened his mouth in the gentle 
way a parish doctor does a pauper’s, shewed his teeth, and 
with a broad grin informed us that he was very terrific. Then 
the poor beast was returned to his wash tub and instantly went 
into a stupor I It had most likely come up in a ship from Siam, 
the crew of which forgot to feed it, and was not comparable as 
an object of interest to our late friend the salamander. That 
brute at all events redeemed a long life of the most uncom- 
promising indolence, by turning sharp round on his master 
and biting his hand severely causing him at once to respect his 
captive and be more careful in future. The party assembled, 
among whom were the learned both in law, language, medi- 
cine and science felt that they had come a long way to see 
nothing, but to console themselves, agreed that this wretched 
little crocodile having thirty-two teeth must be a new species, 
and that consequently both time and coin were well spent.” 

This is the first mention of a probable new kind of Alligator or 
crocodile in China and though the article was written in jest 
some of the scientific men who were with the writer (Mr. Good- 
win, an able scholar and great aegyptologue) declared from their 
cursory investigation that this was a new species as we will see 
later on by Mr. Swinhoe’s note in the Proceedings of the Zo- 
ological Society. 

This paper was written and going to the press when hearing 
that Mr. E. A. Keynolds had seen Alligators in the Yang- 
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tsze long before that I enquired from him on the subject, and 
he very kindly favoured me with the following note : — 

“In April 1853, I lent my house-boat to T. T. Meadows, 
H.B.M/s Consul, and accompanied him in her to Nanking, 
where we were towed by H.M/s steamer Hermes^ having on 
board Sir Sam, Geo. Bonham, Governor of Hongkong. On 
approaching Silver Island, we noticed what appeared to be 
human bodies floating near the shore in the eddy tide ; but on 
nearing there were found to be wooden idols, which the rebels 
had thrown into the river from the joss-houses on the Island. 
Not seeing anyone moving about Meadows and myself pro- 
ceeded ill my boat and landed. We found all the pavilion, 
priests’ dwellings, etc., burnt down ; but all the temples at the 
landing were perfect. I found one priest, to whom I asked, if 
there were no small josses about, he took me to a ditch into 
which a number of brass, bronze, and other metal idols had 
been thrown. I carried away quite a number. He took me to 
a pond or a small lake, taking a small bowl of rice and a switch 
with him, with the latter he beat the water crying ‘ ado, ado,’ 
presently an Alligator or Crocodile came towards here we were 
standing, and while still in the water opened his mouth into 
which the priest threw the contents of the bowl : the Alligator 
backing himself into the water again. I was quite unprepared 
for such a sight, and was a little alarmed at first. I should 
say the animal was of a good size, but as his open mouth only 
came out of the water, I could not see how long it really was.” 

“ Keturning to the temple, I noticed a very fine etching, of an 
Alligator, also a long inscription cut in the slate tablet, I dug 
this out intending to bring it away, but on getting it to the 
ground it was found it would require several men to carry it 
off, so I had to abandon it. I, however, think it would have 
been replaced by the priests, and may be now in the wall, from 
whence I removed it. I should think one could get a full 
description of this Alligator from the inscription. 

“ The officers of the Hermes, who landed shortly after were 
much struck with the correctness of the etching, being a 
departure from Chinese rude pictures of all animals. Doubt- 
less this correctness may be attributable to the fact of the 
priests having daily opportunities of watching their pet when 
basking in the sun. 

“ A friend of mine, Captain Elsworthy, who was in the Taou- 
tai’s fleet blockading the river, told me he had frequently been 
shewn this same Alligator by the priest some months after ; 
and they told him it went away in the winter (more likely only 
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buried itself deep in the mud at the bottom of the pond), and 
returned in the spring and remained on the Island during the 
hot months. 

‘‘I since made enquiries about this Alligator, and was told 
that one of the captains of a Portuguese lorcha, employed also in 
blockading the river, had fired at it with his rifle while the ani- 
mal was in the pond ; but whether he killed it or not, I did not 
learn ; probably not, or else, we would have heard more of it. 

“ Three years ago (1876), while ascending the Yangtsze in 
my steamer, being some miles below Nanking, my people were 
alarmed at a strange to them looking fish, which was close to 
the shore not more than ten feet from the steamer. I imme- 
diately ran to the side, and then saw an Alligator about eight 
feet long floundering in the wash caused by the paddle-wheels. 
I stopped the steamer with the view of capturing it, but it had 
disappeared. I am led to believe this same Alligator was since 
seen at Chiukiang, no doubt having drifted down by the current.” 

Highly interested by this communication I took the earliest 
opportunity of repairing to Chinkiang, and on the 2nd of Ja- 
nuary 1879 I found in the Hal Shen Mtao, Temple of the Spi- 
rit of the Sea, at the eastern extremity of Silver Island, the ta- 
blet in question. It is a heavy marble slab, six feet in height 
by two iu breadth, standing against a wall and bearing in two 
vertical lines the following inscription : — 
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That is to say: ^^Lin of Chmg Pai^(18) Governor-General of 
the Yellow Eiver of Kiangnan released the Alligator at this 
place on a lucky day of the 6tii moon of the 16th year of Tao- 
Kiiang (July 1886). Below the inscription is a very good en- 
graving of the Po Alligator, of which the accompanying wood- 
cut is a reduced facsimile. It was obtained by a direct im- 
pression or rubbing(19) made on the stone. A little further on I 
saw the 2>oud in which a living Alligator is still kept ; this spe- 
cimen has been there for two years. But as it was lying tor- 
pid in the mud at the bottom I was unable to catch a glimpse 
of it. 

From the priests I heard that these saurians are often found 
in the Yangtsze by the native fishermen in whose nets they be- 
come entangled. As they are no use to them they are killed by 
blows on the head and their carcases are thrown back into the 
stream. Sometimes however they are presented to or purchas- 
ed by the pu’iests of the Hai ^Shcn Mlao, wEere for years past 
one at least has been kept in the pond. According to my in- 
formants at Chinkiang these Alligators come from the Tung 
Ting and Po Yang lakes being driven in the s^Yift stream of 
the Yangtsze at flood times. 

From the above inscription w^e understand that the Alligator 
released from captivity by Lin was probably the first seen 
there. It is a common practice amongst Buddhists to buy 
living animals and set them at liberty. This is held as a very 

(18) There were formerly two high functionaries superiutemling the 
course of the Yellow lliver, one for tlie southern course in the old province 
of Kiangnan (uo.v Xganhui and Kiangsu) and one for the northern course 
in the piovince of Hhaiitung; thence the two names of Kianfj JSan Ho Tao 

l\unii Tu iX ^ 'ipT jE ® ^'“0 Tsmrj Tu JpI JE 

li.S- aio M is often employed in Chinese language as meaning the 
river par excellence the Yellow Eiver). 

Chang Pal ^ & stands for Chang Pai Shan, the name of a celebrat- 
ed mountain in the north-east of Manchuria, not fur from the northern 
fiontier of Corea, Here it must he translated by the adjective iManchii- 
rian, as it appears that the whole of Manchuria is often designated by the 
name of the mountain, a practice often resorted to in Chinese literature. 

The governor general Lin of Manchuria must have been the last but one 
of the functionaries in ch.trge of the meridional course of the Yellow Kiver, 
as this chaige has been since abolished, most probably on account of the 
change of direction which took place in the course of this river in 1851. 
(For this information I am indebted to the kindness of my fiieud Mr. J. 
de Bielke, interpreter of the French Consulate.) 

|1'.») To obtaiu those rubbings a thin paper slightly wet is applied on 
the stone and pressed into the cuts, a cake of black was is then rubbed 
upon it and the characters on drawings appear in white on a black giound. 
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meritorious act and according to one of the Buddhistic rules its 
value is enhanced by the comparative rarity of the animal. 

On the Yangts/e, this ceremony, called Fantj-ahewj releasing 
the living, is often resorted to in order to propitiate the god of 
the waters. Turtles are often bought for this purpose and li- 
berated in the great river with a small piece of metal, fastened 
to the shell, bearing the date with the name of the pious per- 
former. 

In the case of the the Oovernor- General of the Yellow 
River wanted evidently to commemorate the event of re- 
leasing such a rare animal which he most likely had seen then 
for the first time ; accordingly he chose a lucky day for this 
performance and caused the commemorative tablet to be 
erected. 

It now stands under tlie guardianship of some Hunan braves 
as a part of the temple has been transformed into a fortress, 
foreign guns having taken the place of the wooden images 
which floated down the river in 1853 to the great amusement 
of the rebels. 


IV.— ^^ATl:R.VL HISTORY. 

If we now consult the modern scientific works written on the 
Natural History of China, still very few, we find that no 
scientific traveller, nor naturalist has found the crocodile or 
Alligator in this country. In the Expedition clu Meikong 
which crossed Yunnan, I expected to find something on this 
subject, but was sorely disappointed. The Abbe David confines 
himself to geology and birds describing also some new kinds of 
Mammalia, but of crocodiles he does not even mention the 
name. The Novara Expedition round the globe which men- 
tions some of the Shanghai new birds did not go far enough 
into the interior. Baron von Richtoffen confines himself to 
geology. The Jfsuit naturalist, Father Heudes, has made a 
name for himself in the conchology of China, but it is curious 
enough that in dredging for shells in the rivers of Chinkiang 
andNingko fu districts he never came upon an Alligator, though, 
he tells me, he has often heard of the existence of what he calls 
crocodiles in these districts, where, he says, the natives use 
them for medicine. Once he lost a good opportunity through 
the saving propensities of his servants, who refused to buy a 
bkm of this animal because tbe merchant wanted a few hundred 
cash more than they thought proper to give. 



ALLIGATORS IN CHINA. 


27 


Thinking that some navy doctor, a temporary resident in 
China, might have per chance discovered these animals and 
reported upon them, I searched the Proceedings of or the Zoo- 
logical Society of London and the Nouvelles Annales du Mu- 
seum de Paris. I found some new species of crocodiles describ- 
ed in the former, but none were of China. At last, I came 
upon a list of Reptilians and Batrachians collected in various 
parts of China by the late Mr. Swinhoe and with great interest 
read the following : — 

“ No, 3. — Crocodilus sp. ? 

“ In February, 186^, some Chinese were exhibiting, in the 
native city of Shanghai, what they called a dragon, which they 
declared had been dug out of a hole in the province of Shense 
(Mr. Goodwin puts Kiangse). It was a young crocodile about 
four feet long, which they kept in tepid water. They made so 
much money by showing it that they refused to sell it. I can- 
not, of course, guess at its species ; but /, neverfheleS'^, thuik the fact 
worth recording, as evidence that a species of this group does occur 
in China.'' 

Having heard that some two or three years ago a crocodile 
had been seen in Chinkiang, I asked our President, iMr. T. W. 
Kingsmill, to write to the person who had seen it for information 
and this is the reply of Mr. T. W. Dutf : — 

“ In 1875 there was an Alligator caught in the Yangtsze, off 
the British Concession at Chinkiang, but well out in midstream. 
It was not particularly lively, although summer time, but this 
may have arisen from the rough handling it got while being 
caught. No one could account for its presence in the river, 
although it was surmised that it might have escaped from some 
temple ; but as there are few of these places near Chinkiang at 
all likely to have such an animal in them, I do not think it at 
all reasonable, 

“ It lived some days in a pond until a deputation of Chinese 
purchased it for fifteen dollars and presented it to the priests 
on Silver Island. Whether it lived there or what became of it 
after this I am unable to say,” 

Having failed to procure it for the Shanghai Museum an 
Australian Crocodile brought from Australia to Chinkiang in 
1868 by the celebrated entomologist, Dr. Martin (who died in 
America this year), was sent instead to the Museum, where it 
was gazed at, for a few years, as a Chinese crocodile until the 
perpetrator good naturedly confessed his joke. 

Nothing more was heard of the crocodiles until April this 
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year, "wlien a member of the Chinese Customs service, Mr. Lloyd 
E. Palm, Acting Deputy Commissioner at Wuhu, bought from 
the natives, a specimen which had been apparently dug from 
the ground in the neighbourhood. When it reached us on the 
15th of April, it was still in its torpid state, and could be 
handled easily without danger. Having no books of reference 
in the Shanghai IMuseum, I took the animal with me to the 
Jesuits’ Museum at Sicawei, and there with the assistance of 
the curator. Father C. Eathouis, M.D., of Paris, studied and 
dissected the animal comparing it carefully with the plates of 
Cuvier, Dumeril and other works on reptiles, especially those of 
India. The skin was then prepared and mounted by our native 
taxidermist of the Shanghai Museum where it can now be seen. 
From this study we came to the conclusion that it was proba- 
bly a new species of Alligator, and I took care to state the fact 
in the yortli-Chlna Daily of the ninth of May,(20) when 
acknowledging the contributions of the preceding mouth. I 
added a few words asking for another specimen to be forwarded 
to Paris, in order to have this species named. 

This appeal was duly responded to on the 3rd of October 
last, when we received a second specimen from Chinkiaug. It 
appears that it had been seen coming down the stream in a 
half torpid or exhausted state, and some Cliinese fished it up 
just opposite the Custom House. 

The capture, made without difficulty, was witnessed by the 
two Customs employes, Messrs. C. W. de Ste. Croix and J. G. 
Gunther, who conjointly bought it on the spot and presented it 
to the Shanghai Museum, where it arrived on the 4th of Octo- 
ber, and where it is still alive in a state of lethargy having only 
eaten twice since its arrival. ('21) 

I now had well-substantiated cases before me. In the first 
some of the mud in which the Alligator had been buried could 

(20) The museum has also received tv?o new and iinpoitaut speeimeus 

A beautiful Albatross {Diuniedea Derrnfata?), shot by Capt, A. Croad near 
the Chusan Group; and a living Alligator (Allif/dtur Lucnix?} sent by Mr. 
J. L. E. Palm from Wuhu, where it was captured in the hills. Pere 
Heudes having also seen Alligators near Kmg-ko-fu, there is no more 
doubt about the existence of this saurian in the A'angtsze waters. It 
differs considerably from the two species described in Cuvier and Dumeril, 
and will likely prove a new variety. If any fneud of science can .succeed 
in sending us another live specimen, it will be forwarded to Paris for 
examination. 

A. A. Fauvel, Ilony. Curator, 

(21) It died on the 24th of December, apparently from aneurism of the 
heart, as the pericardium was found full of blood. It was an adult female, 
with sixteen immature eggs in the ovaries. 
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be still found in the mouth and anal aperture, so it must have 
been found not far from ^Yuha, and the capture of the second 
specimen in the Yaugtsze waters proves that these two Alliga- 
tors were natives of China. About September I saw two live 
specimens, w'hich Dr. 0. F. von Muiieudorf, the iuteipreter of 
the German Consulate at Tieut^jin, had bought in the Chinese 
city of Shanghai for the sum of tea dollars a piece. The 
weather being then warm, they were very lively and rather 
dangerous to handle, uttering, when approached their charac- 
teristic bellowing sound. The natives who sold them said they 
had come from the Poyaug lake where they were to be found 
in numbers. 

Upon inquiry I soon learned that some had been shown from 
time to time in the native city, and Dr. Little told me he saw 
two in Cliefuo this summer, where they were exhibited us a 
great curiosity. They measured about live feet m length. 
Fiuail\ , I myself lately procured in tiie Chinese city of Shang- 
hai, a skin with the complete skull attached. 

One was also procured in the same place by Mr. Loczi, the 
geologist of the Austro-Hungarian scieutitic mission. I was 
then able to study the generic characters Iroin four good speci- 
mens and from this study I came to the couciu^iou that we 
w^ere in the presence of a real Alligator of a new species or at 
least not described in Cuvier, Dumeril, Bibrou or other authors 
I could consult. Unhappily as I was unable to iind here the 
last wmrk of Professor Yogt of Geneva on the crocodihans I 
cannot be quite sure that this species has has not been found 
elsewdiere. 

However the article on Alligators in the very last edition of 
the Encyclopedia Britauuica clearly states that all the species 
of Alligators known are found in America and with one excep- 
tion only (The A. Ludus found up to the 82' hit. in the Missis- 
sippi) are conlined to its tropical parts Brazil, Guyamias, etc. 

Cuvier, says the same Encyclopedia in a funner edition 
thinks it most probable that Alligators have their repre- 
sentatives in our hemisphere althouglr it does not seem to 
be yet ascertained whether any tuie Caimans are found in the 
old wmrld. This is perhaps a little far fetched as the words of 
Cuvier are “ II serait possible que Toa decoiivrit par la suite 
dans ihincien continent quelque Cspece appurtenant a la subdi- 
vision des Caimans.” 

It is probably with still less accuracy that the same edition 
of the Encyclopedia says, speaking of Urocodilub Btporcatus 
the same as C. Porosua: “This species is the common croco- 
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dile of India and its archipelago, frequenting the Ganges and 
other great rivers which empty themselves into the ocean, as 
also those of Corea (?) and China (?), Ceylon, Java, Timor, etc.” 

Upon what authority this statement is based the Encyclopedia 
Britannica does not say. Though real crocodiles may be one 
day found in Southern China I have great doubt about the pos- 
sibility of tbeir being discovered in cold Corea. At all events 
I never saw this last country mentioned for its crocodiles else- 
where. 

Thinking that our Alligator might have its representative in 
Annum and Cochin-China I went to see some of our French 
missionaries who had lived many years in these countries and 
from their descriptions made sure that the crocodilians found 
there are the Crocodilus Siamensis G. Porosus and the gavial 
of India. They saw our specimens in the Museum and declared 
them entirely new to them. I insist upon this point, because 
of the crocodiles in Saigon being called caimans, a name which 
belongs only to the Alligator. 

The flesh of the Alligator does not now seem to be eaten in 
China as that of the crocodiles is in Annam, but its skin is 
found in medicine shops where it is often used in place of a 
sign board. Two were procured in the native city of Shanghai 
and the natives who sold them told us they came from Canton. 
Ail the natives here called these skins sea dragons' skins 
Hal Lung and seemed considerably astonished when I told 
them that the Alligator was never found in the sea. In other 
districts, Chinkiaug and Wuhu, the name for it is Ngo Yu or 
Tti Lung, Ngo fish or earth dragon. 

With tliis I shall close my disquisition on the history of the 
Alligator and shall now proceed to the description of the ani- 
mal. 


V.— DESCBIPTION OF THE ALLIGATOR. 

As a great many people easily confound the Alligator with 
the Crocodile we will give first the generic characteristics of the 
two from Cuvier’s book. “Les Ossements Fossiles.” 1. — 
Crocodile. Muzzle oblong; the upper jaw has a notch on 
each side to allow the fourth tooth of the lower jaw to pass, 
the hind feet are fully webbed and fringed or denticulated on 
the outer margin. The teeth are at least 15 on each side in 
the lower jaw and 19 in the upper one. The first ones of the 
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inferior jaw perforate the tipper one at a certain age and the 
nuchal plates as well as the dorsal differ greatly in number, 
shape and position from those of the Alligator. The post-orbi- 
tal holes are very large and always present. 

2. — Caiman or Alligator (the names are synonyms. Caiman 
being the one given by the negroes in America to the 
Lucius.) The muzzle is broad and short. The superior jaw re- 
ceives the fourth tooth of the lower jaw in a particular hole or 
foramen which conceals it entirely; the hind feet are only se- 
mi-palmated and do not possess the fringe or denticulations. 

The length of the head is to its breadth as two to one. The 
teeth are very unequal in length and there are at least 19 and 
sometimes as many as 22 on each side of the lower jaw; at 
least 19 and often 20 on each side of the upper jaw. The post- 
orbital holes, in the species which possess them, are very 
small, in one species they are entirely absent. There are about 
6 species of Alligators known. Cuvier describes three with one 
variety viz ; Alligator Lucius, A. Sclerops, A. Palpehromis 1st va- 
riety and 2nd variety. Since Cuvier’s book was written two 
more have been added to the list: A. Cgnocephalus ojxiA. Nigro- 
punctatus. 

I will now compare the Chinese Alligator - carefully with the 
five described by Cuvier and with the two others as described 
by Dumeril and Bibron, 

At first glance it looks very much like the A, Lucius, the 
pike-muzzled Alligator. Its head and muzzle are flat, the sides 
nearly parallel and uniting in front in a parabolical curve. 
The internal edges of the orbits are slightly elevated. The 
nasal aperture is, even in the young, divided in two by a bony 
bridge. A small hole in the bones of the palate corresponds 
to the nasal aperture but it is covered by skin in the living 
animal. 

All these characteristics also belong to the pike-headed Alli- 
gator but it differs in this way that the snout of the Lucius is 
comparatively longer. Its length is as 1 and J to its breadth 
taken in front of the orbits. The total length of the cranium 
(taken from the base of the skull to the point of the snout) is 
as 2 and i to its breadth taken at the same place. In our 
Chinese Alligator, the length of the snout is nearly equal to its 
breadth and the length of the cranium is a little less than 
twice the extent of the snout, so that the head forms an isosceles 
triangle shorter than the one figured by the head of the Lucius. 

A greater difference exists in the appearance of the bones 
which are deeply honey-combed or vermiculated in ours and 
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smootli in the oHicr, whose snout is also more flat. Other dif- 
ferences esi-it in the shape and direction of the post-orbital 
holes. Their external aperture is ovalo-elhptical with the 
great axis sensibly parallel to the axis of the skull ; in the Lu- 
cius they are smaller, the perforation being a small one at the 
bottom of an elliptical whose great diannder forms an an- 
gle with the axis of the head; the aperture of the angle being 
in front towards tlie snout. 

The vermicuLited appearance of the bones is also possessed 
by the crania of the ^4 iSriero^iS and A. Pa/pc6rosifs, but the shape 
of the Ijead is far ditYerent and the post-orbital holes very small 
in the first are altogether absent in the second. 

Nor does it possess the characteristic crest between the orbits 
which gives its name to the Scl traps, i.p. spectacled. 

But it is very curious to notice that however different the 
shape of the head from the Falpthra-^ns it 2 '>ossesses like it the 
bony eyelids from which the specific name is derived. 

The teeth formula of the Alligators is from 10 to 22 on each 
side of each jaw (the one for the Sclerops is ^^ = 80, as well 

SLCl 

as for the Palpchrosiis), In our specimens I find = 74, 

so it has fewer teeth than any species but the Lucius‘, whose 

formula is lAh^ = 70. 

17.17 

Thus by the shape of the liead, the weavy edges of the snout, 
the bony bridge of the nr/jrs ([possessed by no other species than 
the /a/c/ash and by the post-orbital holes it is nea iy allied to 
tlie Pike-headed Alligator. By the honey-combed appearance 
of the bones of the skull and the bony eyelids it ai>proaches the 
A. Paljtehrosas, 

By the shape, form and number of the teeth it differs from 
all as well as by the size and general dimensions of the differ- 
ent parts of the body. 

But those are not the only specific cliaracters of the Alliga- 
tors and we must now look to the disposition, form and num- 
ber of the nuchal and rlorsal plates, and also compare the di- 
mensions of the various species. 

The nuchal plates of the Ladas are 8 in number, oval-shaped 
and distant from eacli other, disposed in 4 rows of 2 each. In 
the Sderojis there are 14 sqnai'e plates, disposed in five rows 
and close to each other, being 2 in the Lst, 4th and 5th rows 
and 4 in the two others. In the Pal pdaosun we count 10 plates 
in rows of 2 close to each other, tliey are separated from the 
skull by a line of 4 plait s of good size and distant from each 
other. The disposition of the nuchal plates in the A. P&lp€- 
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hrosns 1st variety is very nearly the same as the one found in 
our specimens when we see six conspicuous nuchal plates 
closely packed in three rows with a short space of separation 
from the plates of the hack not found in the other species. 
Two small round isolated plates are found in front of the nu- 
chal shield and between them and the skull is a semi-circular 
row of six conical plates. These characteristics I have found 
constant in the six specimens I have been able to study and 
constitute by themselves a new species. 

The number of the rows of dorsal plates is 17 from the 
shoulders to the base of the tail, they correspond exactly to the 
number of vertebrae. They are disposed as follows : — 

3 rows of 4 plates 
7 >> >> ® >j 

7 ij d ,, 

17 

In the other species I find the number of rows varying from 
18 to 19. The number of the plates in each row is also at — 
variance with the number of those in our specimens. The dif- 
ference is still more perceptible in the number of the single or 
double crested bands of the tail. 

The length of our adult Alligator is about 5 feet and 8 inches 
whilst the Lucius measures 6 or 7 feet, some go even to 14. 
(The head is included about 8 times in the length of the body 
of the Chinese Alligator). 

The Sclerops measures from 11 to 14 feet (8 heads i.) The 
other species measure from 6 to 9 feet. So our Chinese Alli- 
gator seems to be the smallest of all known. 

Its colour above is a greenish black, speckled with yellow 
vermiculated lines only apparent when wet. The underparts 
are of a greyish colour, on the tail bands of faint yellow and 
green are visible. 

This colouration is also peculiar to the Chinese Alligator. 
The colour in the other species being ; a deep greenish brown 
above and a white tinged with green in the Lucius ; or a blue- 
ish green above and an irregularly marbled green and yellow 
below in the Sclerops. In both the A, Cijnocephahis and A, NL 
gro-punctatiis the back is greenish with black spots. The hind 
feet of our specimens are very slightly palmated as may be seen 
by the plate. In this it resembles A. Palpehrosusj the least pal- 
mated of all. 

In conclusion I find that the Alligator of China differs great- 
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ly from all the described species ; at least from all those de- 
scribed in Cuvier, Duraeril, Bibrou, etc. Its position appears 
to be between the A. Lucius and the A, Palpehrosus, so until it 
has been more carefully studied at home, we propose for it the 
distinctive name of Alligator Sinensis and append herewith the 
final description of it as a base for further and more complete 
study. 


Alligator Sinensis. 

Distinctive qualities and laiUts drawn from six spechnem^ of tchich 
one is a male and one female. 

The Chinese Alligator appears to be a small species measur- 
ing from 1.45 to 1.74 metre; though longer specimens may 
still be found. 

General Dimensions . — In the largest specimen studied the 
measurements are as follows : — 

Length of the head (from the snout to the articulation of the jaws) . . Om. 240 


Breadth of the head at the same place . * Om. 135 

Breadth of the head in front of the eyes Om. 115 

Body from base of cranium to the beginning of the tail Om. 638 

Length of the tail Om. 863 


Total length. . , .Im. 741 

The length of the head is contained about 8 times in the 
length of the body, and it is double its breadth in front of the 
orbits. 

The measurement round the middle of the body gives 50 
centimetres. 

The edges of the snout, which is short and slightly’ concave 
are very weavy, a great deal more so than in the Lucius. It 
seems a little broader in the male than in the female. 

Teeth . — The formula of the teeth is 1^=74 with some- 

lU.li) 

time a small difference of one or two teeth in either of the jaws. 
It seems also to change with age as in a young specimen we 
found the formula to be 1147 = 71. 

18.19 

These teeth vary much in size. They are, with the excep- 
tion of the back ones (molars !) sharp pointed with a slight cur- 
vature directed inwards. Being symmetrically disposed we will 
give their respective number and disposition only for half of 
each jaw, beginning from the snout : — 
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— upper Jaw. 


Incisive? 


Sharp 

and 

pointed 

canines 


2 small teetb. 

2 longer ones. 

3 medium size. 



2 large teeth, the 
2nd one being 
the largest of 
the upper jaw. 


Short 

and 

rounded 
molars ? 


4 

5 


small teeth, 
medium size. 


2nd. — howet Jaw. 

1 long tooth fitting in a deep 
foramen in the palate. 

2 small teeth, fitting each in 

a small foramen hardly 
apparent in the hones of 
the skull. 

1 long canine, deep foramen* 
7 very small teeth. 

3 large teeth (the middle one 

longest.) 

5 large rounded teeth (mo- 
lars.) 


18 


19 


All of them overlap those of the lower jaw. 

There seem to be at least three generations of teeth, as in the 
oldest specimen I found smaller teeth always present within 
the others. 


Cranium . — As may be seen from the annexed plate the skull 
presents the general appearance of an isosceles triangle whose 
base measured at the articulation of the jaws is contained 1.7 
in the length; otherwise the head is very nearly twice its 
breadth. 

Dimensions of the cranium : length from base to 
snout. The base taken on the line of articu- 
lation of the jaws Om. 234 

Breadth at base Om. 147 

Breadth in the middle, just in front of the orbits Om. 105 

Length of snout from this place Om. 117 

Height of the head at tbO thicker place (behind 

the eyes) including lower jaw Om. 105 

Total length of the head including the lower jaw Om. 264 

The sides of the snout are nearly parallel to the axis of the 
cranium, they are joined in front by a parabolical curve be- 
ginning at the upper canine tooth at which place it is much 
enlarged. The snout is concave being enlarged at the nares. 

Hares . — The nares are separated from each other not by a 
bony septum as in the Lucius, but simply by a bony bridge. 
The ridge is slightly elevated and the shape of the opening in 
the bones of the snout is quite semicircular. 

Bones of the i^kulL — The bones of the cranium are deeply 
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honey-combed or vermiculated, in some places perforated as 
orund the margin of the palate in which there is a small open- 
ing immediately under the nares, but it is covered by skin in 
ihe living animal. (22) There are two large bow-shaped openings 
tn the back of the palate just under the eyes, they are also co- 
vered by the skin of the palate ; they measure five centimetres 
in length and one and a quarter in their greatest width. 

Eyes , — The orbits are very near each other, the distance be- 
tween them being only one centimetre, the inner edges are 
slightly elevated and there is a marked depression in front of 
nine millemetres deep, where the ridges slope down on the 
snout. In the thickness of the upper eyelid are lodged one or 
two thick bony plates irregular in shape. 

Ears , — The tympanum of the ear is simply covered by a 
thick flap of skin which closes more or less upon it ; there is no 
external vestibulum. 

Post Orbital Holes , — They are very apparent ovalo-elliptical 
in shape and can be felt even through the skin. They are si- 
tuated immediately behind the orbits and in the same line with 
them. This line which passes through them according to their 
grand axis is parallel to the axis of the skull and also passes 
through the middle of the nasal aperture, so that the post-or- 
bital holes, the bony eyelids and the nares are situated on two 
lines parallel to each other and to the axis of the cranium. 

The line forming the basis of the skull is slightly convex to- 
wards the body with a very small notch in the middle. 

Under the lower jaw near the throat there is on each side a 
tubular gland containing a musky substance, when the animal 
is angry these are projected outwards by a kind of telescopic 
motion like two horns or tubes about two centimetres in length. 

The Chinese Alligator appears very slow in his movements 
being nearly always in a half torpid state, in the summer time 
when molested he is inclined to bite but is never first in the 
attack. Tor the general colouration of the body see above 
page 33 and page 32 for the disposition of the nuchal and dorsal 
plates. 


(22) Not always present. 
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After this paper had been printed I found some curious notes 
about the Alligators in diti'erent works and received further 
valuable information of which the following are the most im- 
portant items : — 


I.— PHILOLOGY AND CHINESE EECOPDS. 

In the China Review of March and April 1879, Yol. YII No. 5 
i read among the notes and queries : Crocodiles. j|g ^ ‘‘Eaise 
the Crocodile ” means deluges ” or disastrous hoods.” The 
question as to what the ^ really is has already been discussed 
of recent date both in this journal and elsewhere. The watery 
phenomena known as crocodiles ” are said to occur only in 
the interior Provinces, and to be especially frequent in Honan. 
The crocodile ” takes several years to incubate, and during 
this period lies concealed deeply in a gently undulating mound, 
which is never covered with snow. If, therefore, it is observed 
that any given spot is not covered with snow when the rest of 
the ground is covered, notice is taken of the fact, and persons 
are sent annually to make examination of the spot, and observe 
if the absence of snow is repeated. If the spot be uncovered 
during three successive years, the crocodile ” is unmistakably 
there, and must be dug out. At a great expenditure of time 
and labour this is accordingly done, and the animal (whose 
appearance as described answers to that of a small Alligator) is 
carefully conveyed to the sea. If he is not dug out, when he 
himself comes forth and rages,” he speeds like a blight all 
over the land, cutting through every obstacle, and carrying 
behind him a huge ‘‘ tidal ware.” Ail this too in the interior !” 

This may explain why the natives made such a demonstra- 
tion at the finding of an Alligator underground some time ago 
near Chinkiang. The event was commemorated by a small 
article in one of our local Clrinese newspapers, the Shen Pao 
^ ^ and the following is the translation published by the 
Bhanyliai Conner of the 11th March, 1879 : — 

‘‘ A short time ago, a party of workmen were engaged in 
clearing out a small canal close to Chinkiang, when they came 
upon an Alhgator which bad buried itself in the mud, its scales 
being distinctly visible. They immediately stopped work and 
reported the matter to the authorities. The mandarins came 
down to the place in a body and burnt incense to the beast, in 
the hopes of inducing it to go, which, however, it refused to do. 
A large number of people came over from Yang-chow to see 
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the creature. Its appearance is said to presage a great rise in 
the river this year.” 

In March 1870 I also found a notice of the T’o in a beautifully 
printed and illustrated Chinese work called • 1@ @ ^ HIS 

lfu)}r/-hsileh’i/in-}jiian-tu-chtj written by Liu, of Chang Pai. 
This book (2nd edition) was published in the city of Yantj-dwit 
of the province of Kiaagnan in 1849 and is the best illustrated 
Chinese book I know. The work is in sis volumes of about one 
hundred pages each and having a fine double page engraving 
after every two pages of printed matter. These two pages are 
an explanation of the picture. In the second volume of this 
beautiful work we find a picture of Silver Island at Chinkiang 
of which the opposite wood engraving is a facsimile. The 
picture and explanatory notes are headed ill jK S Chido 
shan fang that is : The release of the Alligator at Cliiao-shan, 

After giving the exact position of the Island, explaining its 
name, etc., the author describes the temples and nunneries — 
found there, and mentions the name of the great writer of the 
Ming dynasty w^ho traced the four large characters ^ ^ ^ 
now deeply graven on marble slabs at the entrance of the main 
temple. 

Now he comes to the subject and says : When first I received 
a government appointment, and had to leave the city of Chiu- 
kiang, I saw in the neighbourhood, some distance off, a man 
standing at the door of a tent, beating a drum to attract the 
attention of the crowd, and inviting the people to come in 
and admire an extraordinary object. I sent one of my military 
officers to see what it was and report to me. He returned with 
a picture of an animal, which I recognised to be the To. I im- 
mediately bought this Alligator for ten taels of silver and con- 
veyed it to Chiao-shan in my assistant’s boat. Later on, (at 
leisure) I gave orders to have it set at liberty in the great River 
(the Yaug-Tsze-Kiang). But as the animal was continually 
returning to the Island, I had it placed in the pond called 
Fang sJicng cJiih ; that is : — Pond for the liberation of 
animals. It seemed delighted with its new place and disap- 
peared (in the mud). I then composed a piece of poetry in its 
honour and showed it to the Abbot of the monastery. It runs 
as follows : — 

In the vast seas was once an old Alligator. It possessed a 
square head and four feet like a dragon. Its back was marked 
like that of an immense tortoise. This animal was evidently 
of the dragon family. It could lly through the air, the clouds, 
the mists and fogs. Alas, by an accident it lost its liberty, and 
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became the laughing stock of a little child. Being moved with 
pity at its miserable condition, I bought it for a thousand cash. 
I was then making a tour on the great Yang-Tsze-Kiang. Still, 
I took it with me to the place called Kua pu. On the Golden 
Mountain stands an old monastery, whose numerous buildings 
and ornamented temples are rendered famous by the tomb of 
Tii pu. Knowing well for a fact, as old records will prove, that 
the spirit of the brute was that of King tu, I resolved at once 
to have it set at Hberty, on the very tomb of the great man 
whose spirit it possessed. Badly directed, I could not find the 
place, so I took it with me to the Island of Chiao shan, where I 
deposited it in the midst of the waves. Tlie animal looked at 
first much pleased and hapi)y ; but soon turning its head it 
swam back to the jetty, now gliding on the waves, now swim- 
ming with great vigour. Having placed it again in a small and 
light boat, I reached the Elephant Hill, on the opposite shore, 
where I placed it once more in the midst of the waters. From 
the very moment of its new liberation, towards the Silver 
Island it directed its way. Some one said that it had been 
probably weakened and that it could not contend with the 
mighty stream. Another one explained that the spirit' of the 
man, with which it was possessed, was evidently anxious to go 
and rest on the hill of the sacred spirits. Although the Bud- 
dhist priests pretend to know all things, the head of all of them, 
the wise and old Abbot could not account for it or give an ex- 
planation. I had the brute placed in the pond of liberation, 
where it soon found shelter in the muddy bottom, feeling happy 
and at home I have not a doubt. This charitable deed, I per- 
formed with great hope of bringing good luck to my future 
career. And another song was made, rhyming with mine, by 
two of the Buddhist priests of the sacred shrine. Two learned 
students from two difierent places wrote also a long memorial 
telling of the circumstances. Four other litterali from four 
distinct cities engraved a perfect picture of the Alligator on a 
large stone tablet on which they also wrote that IMr. Liit of 
Chang pai set free the Alligator at this place. This monument 
can be seen on the bank of the pond. 


IL—FOREIGX LITEBATUBE. 

Having also heard from my friend Hoc tor Bretschn eider of 
Peking that u mention of Caimans as existing in < ’orea was 
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made in an old book called Histoiro des naufrages/’ I search- 
ed for it in the libraries at my disposal. I found that a certain 
Dutchman by name H. Hamel von Gorcum had written a book 
on Corea under the title : 

Journael van de ongelukige Voyagie von t'Jacht de Sperwer 
gedestineert na Tayovan in t jaar 1653, hoc t’selve Jacht op 
t’Quilpaarts Eyland is gestrant : als made een pertinente 
“ beschryvinger der Landen, Provintien, Staten ende Forten 
“ leggende in t’Coningryk Coree. Eotterdam 1668, 4to.” 

That is : Journal of the unfortunate voyage of the yacht 
‘‘ The Hawk ” destined for Formosa, how the same yacht was 
stranded on Quelpaert Island, with a pertinent description of 
the countries, provinces, towns and forts in the Kingdom of 
Corea.’’ 

This book, of which a French edition is also known (Paris 
1670, 12mo.) I could not find, but I was able to read the 
French translation in the Recueil des voyages au Nord, con- 
tenant divers Memoires tres utiles au commerce et a Ja naviga- 
tion, Amsterdam,” Jean Frederic Bernard, 8 vols. 12mo. 1732 
and other dates, which is in the Library of the North-China 
Branch of the Itoyal Asiatic Society. 

In the fourth volume, pages 310-311, wo read : 

“ Nous n’y avons point vu d’elefans, mais on y voit des Kay- 
mans ou crocodiles de diflerente grandeur, qui se tiennent dans 
les rivieres. Leur dos est a Tepreuve du mousquet, mais ils 
ont la peau fort tendre sous le ventre. II s’en trouve qui ont 
dix-huit a vingt aunes de long, la tete large, le groin de pour- 
ceau, la gueule fendue jusqu’aux oreilles, I’oeil percant, mais 
fort petit, les dents blanches et fortes, rangees comme celles 
d\m peigne. Ils ne remuent en mangeant que la machoire 
d’en haut. L’epine du dos de cet animal a soixante vertebres, 
et il a de longues grifies aux pieds, sa queue est aussi longue 
que le reste de sou corps. Ils mangent egalement la viande, et 
le poisson, et sont friands de chair humaine : les Coresiens 
nous ont sou vent dit qu’on avait trouve une fois trois petits 
enfants dans le ventre de I’un de ces crocodiles.” Now this 
Hamel von Gorcum was a man of some education, being the 
Secretary of the ship. ]\[ade prisoner after the wreck of his 
.ship with the fifteen sailors who had not perished (August 
1653) he was taken to the mainland of Corea where he was 
kei'^t in captivity, first in the capital then in the southern districts, 
and had ample opportunities of studying the country. With 
.seven of his companions he, at last managed to seize a native 
, fishing junk and reached Nagasaki where he found his com- 
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patriots after a captivity of thirteen years and twenty eight 
days (1652 to 1666). With the exception of some letters froni 
the Roman Catholic missionaries which can be read in “ L’his- 
toire de I’Eglise de Coree par Ch. Dallet, 2 voL, Paris 1874,’^ 
this is the only reliable description of Corea we possess from 
foreign sources. I searched through this last book, but could 
not find any mention of the Caimans amongst the productions 
of the country therein described. 

However, Monseigneur Ridel, the weU-known bishop of Corea, 
who has resided many years in the country and has just escaped 
for the second time from the prisons of this unhospitable land, 
tells me that he has often heard the Coreans speak of a huge 
•kind of lizard living in the rivers. It is fond of coming out on 
the banks to bask in the sun’s rays. He has also read of these 
large saurians in Corean books, but he does not remember that 
any of his missionaries, of whom five are still in the country,, 
have seen them. Not having his books with him he was un- 
able to give me the Corean names and characters by which 
these animals are known. 

It would be exceedingly interesting to find out what kind of 
Alligators these are. Judging from the high latitude in which 
they are found they probably belong to the same species as the 
one here described. Though they have not yet been found in 
Japan it is not impossible that they should be discovered there 
one day, and, if so, it would not be perhaps too wild a theory 
to suppose that North-Eastern Asia and North-Western America 
have been connected at some very ancient period. This theory 
could also be supported on other grounds. Eor instance, some 
of our Chinese Unionidie are also found in Northern America, 
and some rare birds, plants and animals are also common to 
both countries.* 


III.— NATURAL HISTORY. 

In Wallace’s ‘‘ Geographical distribution of animals, 2 vols., 
London, 1871.” Vol. II., page 406 we find : 

Alligatoridse, 1 genus, 10 species.— The Alligators which 
are distinguished by having both the large front teeth and the 
canines fitting into pits of the upper jaw, are confined to the 

* Some people even pretend to find an ethnological connection between 
the Red Indiana and tiie Chinese. 
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Neotropical and southern part of the Neartic regions from the 
lower Mississippi and Texas through all tropical America, but 
they appear to be absent from the Antilles. They are all placed 
by Gunther in the single genus Alligator.’* 

This book is the latest authority on the subject so we are 
now sure that up to now Alligators were unknown in the old 
continent. 

Now, one of our Eoman Catholic missionaries, Eeverend 
Father Seckinger tells me that Alligators are quite common in 
bis district (Ning kuo fu, Wuhu, Chinkiang). Children play 
with the young ones and larger specimens are captured in a 
long andr narrow box. They are then killed,, and the skin, with 
head attached, is sold for medicine. The local name for them^ 
is Til Lung i.e. Earth Dragon. 

In conclusion I may state that the specimen sent to the 
Paris museum arrived in good order. I have just received a 
letter from the learned director, Mr, Fremy, who considers the 
animal as a new and exceedingly interesting species for which 
the name proposed by me of Alligator (Chinese Alligator) 

has been accepted. 



AKTICLE II. 


PERIODICAL CHANGE OF TERRESTRIAL 
MAGNETISM, 


Ey E. W. Schulze, 

Chapter I. 

G LANCING- over the contents of Whitaker’s Almanack for 
1878, my attention was called to the remarks in a short 
article on Terrestrial Magnetism, “that the dip, like the decli- 
“ nation, is subject to secular, and other variations, the true 
“ laws of which are not yet understood, etc.” 

Thinking it possible to give a satisfactory account of these 
changes, I herewith attempt a modest essay to do so. 

According to Miller and Pouillet's, “ Lehrbuch der kosmh 
schen Physik,” Braunschweig, 185G, the variation in Paris has 
been Easterly before 1G63 decreasing. By bir James Ross, 
the latitude of the magnetic North Pole is in the parallel of 
70® N.; and bcaxing in mind, that the magnetic needle (if not 
deflected by local attraction), points to the magnetic pole, it is 
only natural to suppose, that prior to 1GG3, the magnetic North 
Pole must have been somewhere to the northward and eastward 
of Paris, moving towards the meridian of Paris probably in the 
latitude of 70° N, and passed near the meridian of Paris in 
1663, in which year the variation was Zero; then the magnetic 
pole continued its westerly movement until 1811; the varia- 
tion attained in that year its western maximum of 22° 34'. 
Since then, the pole continuing its westward motion, the west- 
erly variation at Paris decreasing, until about the year 19G5, 
the pole passes near the meridian of 180°, by the west of Paris, 
when at the latter place the variation will become Zero, and 
becoming easterly again afterwards attaining its eastern maxi- 
mum when the pole passes the meridian of 90° east of Paris, 
in about the year 211G ; then the eastern variation at Paris will 
decrease becoming Zero, when the magnetic pole returns to the 
meridian of Paris, about the year 22G7. 

For illustration, take a terrestrial globe, and a ball of twine 
and attach the end of the twhie to the geographical position of 
Paris; then place the ball ou the same mendiau, but on the 
parallel of 70° N. lat.; in which latitude peiforin an act of pa- 
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rallel sailing by means of the ball, to the westward, Slacking 
the twine as required, but keep it sufficiently tight to represenj; 
a segment of a great circle ; after passing the meridian of 180 , 
roll in the twine as required, until the ball returns to the meri- 
dian of Paris, in 70'^ N. lat. whence it departed. The direction 
of the thread has undergone the same variations, that the mag- 
netic meridian of Paris is subject to, on the surface of our earth. 

It is true the variation at Paris, would change exactly the 
same way, if in 1663, the magnetic pole had been in 70° N. 
lat. and 180° long, (from Paris), shifting in an easterly direc- 
tion towards the meridian of Paris ; but, recollecting that the 
dip of the needle increases, when we approach a pole, it must 
be the same thing if the pole approaches us ; now the inclina- 
tion at Paris is decreasing since 1671, the earliest reliable re- 
cord (given ill the above quoted work on cosmic xffiysics) at my 
command. Therefore the variation pointing to the northward, 
and westward of Paris as the present position of the magnetic 
pole, and the dip of the needle indicating it is moving away 
from Paris, it cannot be in an easterly direction, but must be 
westerly, at least as long as no valid reason exists, to suppose 
that the magnetic pole changes its latitude also. 

The inclination has probably been decreasing since 1163, 
when it must have been a maximum (the magnetic pole passing 
then between the true one, and Paris) ; it will become a maxi- 
mum about the year 1965, and then increase again until about 
the year 2267, when the magnetic pole will return to the meri- 
dian of Paris. 

The secular variation of the compass shews, that the magne- 
tic pole is moving round the true pole, and the inclination de- 
cides, that it must be from east, tow^ards the west ; at about the 
rate of 151 years for the quadrant (from the meridian of Paris 
in 1663, to 90° w^est of Pans in 1811), or about 604 years for a 
complete revolution, or at the yearly rate of about half a degree 
at a rough estimate. 

An inspection of Duperrey’s chart of magnetic meridians, 
shews the irregularity of those curves ; therefore the calcula- 
tions introduced cannot claim to be mathematically exact, the 
full truth perhaps will only be learned by careful observations, 
and experience of future centuries. 

Now', take again a globe, and construct roughly a movable 
system of magnetic meridians around it, with a circle equidis- 
tant from the magnetic poles, to indicate the magnetic equator; 
then place the magnetic North Pole on the parallel of 70° N. 
lat. and move the magnetic pole on that parallel round the true 
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one, from east towards the west ; you will then have a fair re- 
presentation of the movements of the whole system of magnetic 
lines, as it really occurs on our earth ; a precession of the mag- 
netic equator on the geographical one from east, towards the 
west, will take place, and a nutation of the magnetic poles 
round the true ones, in the same direction. 

In this chapter we have seen how the secular changes are 
taking place, in the following one I hope to shew more expli- 
citly the reasons 'why. 


Chapter II. 

Since writing the first chapter I have been favoured by the 
kindness of a friend (to whose valuable assistance I am much 
obliged in compiling these lines) with a copy of “Magnetism 
and Deviation,” by John Merritield, ll.d., f.r.a.s., etc., Lon- 
don, 1874, in phich I find on page 15, the following passage:— 
“ Professor Barlow, in his Essay on Magnetic Attraction, says, 
“ all these variations can be accounted for by supposing the 
“ Magnetic Poles to reY<^lve round the terrestrial ones from 
“ West to East, at about 20® from the latter in periods of about 
“ 600 years. Sir W. Hamilton gives a contrary direction to the 
“revolution, and states the period to be 900 or 1,000 years.” 

I am not astonished that others should have conceived 
similar ideas to mine, before me. However, Professor Barlow 
gives a wrong direction of the revolution, and Sir W. Hamilton, 
allows perhaps too many years for its completion. 

Commander W. Walker, r.n., in his book, “ The Magnetism of 
Ships and the Mariner’s Compass,” London, 1863, page 8, speak- 
ing of Columbus, who had discovered the variation of the Com- 
pass, writes as follows : — “ On his return to Spain his statement, 
“ that the direction of the Compass had varied was not believed. 

“ Although other Navigators had observed and announced 
“ the variations of their Compasses, the learned of those times 
“ would not admit the fact, they rather choose to charge sea- 
“ men with ignorance, and inaccuracy in their observations, 
“ then admit errors in the principles established by themselves. 

“ Pedro de Medina, in his Arte de Navigar, 1545, denies the 
** variation of the Compass; Martin Cortez, in a treatise on 
Navigation printed at iSevilla before 1556, treats it as a thing 
completely established. So here we see, that a period of 60 
“ years elapsed from the time of Columbus, observing and re- 
“ porting the variation of the Compass before the truth of its 
‘‘existence was admitted.” 
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I hope it will require less time, before the truth of what I may 
be penoittefi to call “ The E 'ltatiou Theory ” will be admitted. 

Mr. Merrihekl gives the date of Captain Ross's discovery of 
the Maguetic North Pole, the year 1830. Accordiug to the 
theory deduced in the preceiling chapter the Magnetic Pole 
must have beeu in 00' Wh of Paris, in 1814. Moving from that 
year to 1830, at about 3o 45" per year nearly, to the West- 
ward, =9^ 32', which would place the Magnetic Pole in 99® 32' 
West of Paris, or about 97® 12' West of Greenwich ; Sir James 
Eoss found it 96® 42' West of Greenwich, half a degree from 
where I would place it approximately ; I consider this the most 
conclusive proof of the soundness of the basis upon which my 
theory is founded. 

Prom the same booh of Mr. Merrifield's, I see that Capt. E. 
J. Johnson, r.n., f.r.s., places the maximum (24^ 27') of 
Western variation in 1815, hut Colonel Beaufoy gives 24® 21', 
as maximum in 1819, less modern obziervations, owing to the 
then still more imperfect instruments, can therefore hardly 
have beeu very correct, and calculations based upon them can- 
not be very reliable ; however, they are quite sufficient to 
establish the principle in question firmly. 

A nd now we will try to investigate the cause of this Magnetic 
Polar rotation. 

Allowing that the thermometer rises one degree (celsius) for 
every 90 — lOO feet, towards the centre of the earth, (after 
Muller and Pouillet, Lehrbuch der kosmisclien Physik), “ at 
“ a depth of about 10,000 feet wMter would boil, and at about 
‘‘ 20 nautical miles, basalt and iion would melt,” but I will be 
liberal and allow 25 miles below the surface of the earth as the 
limit, wdicre we would meet a fiery nmlten mass. 

According to ‘'The Border lands of Geology and History” by 
Thomas W. Kingsmill, Shanghai and London, 1877, by Mr. 
jMallet's “ Physico-chemical Thcoiy,” “ the earth is now a ball 
“ entirely, or in the main solid, but of high temperature.” In 
the same work ^Mr. Kingsmill tells us of Sir W. Thomson, ‘‘but 
“ although he rejects a fiuid nucleus (of the earth) he acknow- 
“ ledges, that the absence from the sea of long period tides is 

not easily explained without admitting a considerable degree 
“ of yieaung.” “ If the interior of the earth w^ere liquid and its 
“ crust composed of so rigid a material as steel, and 300 miles 
“ thick, it would yield to the defer mi a g iiifiiieiices of centrifugal 
“ force, and the attraction of the sun and moon, as if it were 
“ India rubber; under such circumstances, as the whole mass 
“ of the earth would be free to move, there could be no flow of 
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“ tides, sea and land yielding equally to external influences.” 

I will not enter the held against Astronomers and Geologists; 
I am content to let them hght their own battles ; probably the 
truth lays in the middle: “les extremes se touchent there- 
fore I will try to steer a pretty clear mid channel course 
between the Scylla of solid ball, and the Charybdis of fluid 
nucleus theories. 

Presuming at about 25 miles below our earth’s surface the 
heat intense enough to melt all known rocks and metals, I 
should think it very unlikely, that the limit between solid crust 
and fluid interior were defined, as if cut off with a knife ; I 
think one would be gradually verging into the other, more or 
less in the following order : — Outside solid crust about 25 
miles; then accumulating solidifying, semi-liquid* slake, suc- 
ceeded by molten hery mass. Now, let us consider what would 
be the pressure of such a mass at about 2,000 miles from the 
surface on a square foot. 

Accepting the specific gravity of the earth as five times more 
than distilled water (according to F. Keich, 5*58. and Baily 
6*66), then a column of 2,000 nautical miles = 12,160,000 feet 
deep X 1 feet X 1 feet of distilled w-ater at 60*5 lbs. per cubic 
foot, will weigh 735,680,000 lbs. =328,428 tons, multiplied by 
6 (specified weight of earth roughly) =1,642,140 tons pressure 
upon a square foot on the surface of the earth, the same column 
if placed upon a square foot at 2,000 miles below the surface 
would probably weigh less — (I am not prepared to say how 
much) — therefore we will disallow a whole million of tons, and 
still the enormous weight of 642,140 tons remains ; but even 
then there is such a tremendous pressure upon the square foot, 
that I believe no molten mass of whatever high temperature 
could remain liquid under such a stupendous force, but would 
obtain a state of almost inconceivable density, that steel com- 
pared to it would be like cheese. 

Late experiments have shewn, that almost all known gases 
by application of extreme cold, and high pressure can be forced 
into the liquid aggregate state first, then into the solid state 
afterwards ; and since it is assumed that our whole earth from 
a gaseous state of high temperature cooled down into its present 
condition, I cannot be far wrong in representing the nucleus of 
the earth as possessing indeed an enormous high temperature, 
but solidified by excessive superincumbent pressure. 

These suppositions being accepted as approximately correct, 
would give us a body of “ a considerable degree of yielding,” 
to account for the absence from the sea of long period tides, 
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and still not so elastic as India rubber, as not to shew any 
tides of the sea at all. 

Allowing under the solid but sufficiently yielding crust of 
the earth a fiery liquid, with a fiery solid nucleus within, we 
must allow that the influence of the same heavenly bodies, 
which cause the tides of the liquids outside the earth (the 
Ocean) will do the same wdth the fiery Ocean wdthin ; and this 
daily interior flood wave will cause a retardation of revolution 
in the interior fluid mass in exactly the same manner, as it 
does in the Outer Ocean ; it causes a westward tendency in 
the former as well as in the latter, and which I must suppose 
to be too well and generally understood, that I need not enter 
here into the explanation ; because it is not my object to ex- 
plain things which others have done much better than I can ; 
hut to demonstrate if possible the nature, and causes of the 
magnetic needle’s periodical variations. 

Admitting this daily retardation of the fluid interior inclusive 
the solid nucleus within it (like a sluggish compass card, that 
remains behind, when the ship’s head moves round), it does 
not matter whether we say, in about G04 years, the outside 
shell of the earth makes one revolution ahead of its contents, 
or whether we say, the latter remains one revolution behind, 
the former ; the effect is the same, provided we can prove the 
nucleus of the earth to be the carrier of Terrestrial Magnetism; 
because in that case the nucleus with its Terrestrial Magnetism 
would be like a powerful magnetic needle (suspended in a 
spherical compass bowl), moving in a liquid (like in an ordinary 
liquid compass). 

In the next chapter it will be attempted to shew the high pro- 
bability why the nucleus of the earth should be the carrier of 
Terrestrial Magnetism. 


Chapter III. 

In the accompanying figure, let M represent the magnetic ^pole 
in 1663, passing between the true North Pole T and the geo- 
graphical position of Paris. A — C is the horizontal line at 
Paris, and the angle A B P of 75° the assumed maximum dip 
of Paris in the same year, probably near the truth; P is a point 
in the interior of the earth, where the inclination needles from, 
the surface pole M and Paris, would intersect at the pole of the 
nucleus P, fixing as it were, the latter by crossbearings, 

I am aware, that in reality this is not exactly the case, but 
do not doubt that a good mathematician could easily lay down 
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the unknown point X accurately, the position of the actual 
magnetic pole upon the earth’s nucleus : — 



Commander W. Walker, k.n., in the before mentioned book, 
says, (page 17), after giving a list of bodies capable of magne- 
tism besides iron, “ Sir W. Harris found, that by condensing 
metals, their magnetic energy was increased, and that sub- 
“ stances remain magnetic or take up magnetism more quickly, 
than they-part with it.” 

This seems to imply, that magnetism can be generated in 
bodies by increasing their density, or, as I may say : if the 
density of bodies is increased by external force, then the 
latter performs partly the work, which previously affinity 
had to do, in keeping the molecules of tlie bodies together, 
and hitherto latent affinity becomes free, putting in an 
appearance as magnetism ; or, by high pressure, a certain 
amount of affinity of bodies, through increasing their density 
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mechanically, becomes free and translated into magnetism. 

For fuller exposition of this view see first appendix. 

!N'ow I believe the enormous power of gravity a couple of 
thousand miles below the surface of our planet, of which a 
rough estimate has been introduced in the preceding chapter, 
sufficient to disengage enough molecular affinity and translate 
it into what we call terrestrial magnetism, to account for all 
phenomena of the latter. 

The magnetic matter of the nucleus would settle itself in the 
axis of the earth’s rotation, because there it would be least dis- 
turbed by the centrifugal force of the daily revolution ; round 
the poles of the nucleus, all bodies of a higher magnetic capa- 
city contained in the molten mass between nucleus and crust, 
would collect, especially iron, nickel, cobalt, etc., the same as 
iron filings gather to the poles of a magnetic needle ; or much 
in the same way as we arm a natural loadstone magnet at the 
poles by soft iron ; the whole magnetic apparatus would most 
likely represent an oval shape. 

The explanation here introduced may be right, or wrong, 
still terrestrial magnetism tells us by the inclination needle 
from its residence, and no doubt also its cradle, the nucleus of 
the earth ; J’y suis, j’y reste,” and my principal endeavour 
is to account for its periodical chaiujes only. 


Chapter IY. 



Figure No. 1 is the spheroidical form of the earth at the sum- 
mer solstice ; A B is the plane of the ecliptic ; W E the plane 
of the equator ; N S the polar axis, and to the right is the sun. 

During the summer solstice the sun attracts E more than G 
or W ; the effect of this would be to place N S at a right angle 
with A B in the direction of the arrow ; this is prevented by 
the centrifugal force of the earth’s daily revolution from west to 
east, which brings constantly other masses of the revolving 
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earth under the stronger point of attraction of the sun in E ; 
the consequence is a circulation of the earth’s more yielding 
fluid intei’ior, as a result of the parallelogram of forces brought 
to bear upon it; this circulation, if graphically illustrated, 
would represent an oval shape, the greater axis of which would 
be congruent with the axis of our planets magnetic nucleus. 

In figure ISTo, 2 is the earth at the winter solstice ; W is more 
attracted than G and E ; the tendency is to elevate N S at 
right angles to A B in the direction of the arrow ; the influence 
upon the interior is the same as in fig. No. 1, 

Place sun and moon for ever on the equator, or place them 
for ever at the poles, and the magnetic axis of the earth would 
soon coincide with the axis of rotation, because the interior 
circulation would then be deprived of its reason to exist. 

It will be seen that during the summer solstice the influence 
of the sun’s attraction must be greater in the northern hemis- 
phere, which will cause the greater amplitude of magnetic fluc- 
tuations during the summer months ; during the winter months 
the sun’s attractive power must be less in the northern hemis- 
phere, consequently also the amplitude of hibernal magnetic 
fluctuation. 

During the equinoxes the sun’s attraction is impartially ex- 
ercised in both hemispheres, and now the moon’s influence be- 
comes to be most apparent, her attractive power being so much 
greater than the sun’s, because she is so much nearer the object 
of attraction ; add to this the celerity with which she constant- 
ly changes her position and it will be accounted for why Father 
Secchisays: “the annual disturbances of the magnetic ele- 
“ ments are at a maximum at the equinoxes, and at a mini- 
“ mum at the solstices.” — (Merrifield.) 

The magnetic equator laid down on a terrestrial globe almost 
coincides with the plane of the ecliptic in the Atlantic Ocean ; 
from the interior of South America it runs in a W.N.W. direc- 
tion towards the geographical equator and follows close to the 
latter a parallel course to the same across the Pacific ; it cros- 
ses the geographical equator where the plane of ecliptic cuts the 
latter, and then again follows an almost parallel course to the 
geographical equator through the Indian Ocean ; in the interior 
of Africa again it almost coincides with the plane of the eclip- 
tic, substantiating as I think, my supposition, that the eccen- 
tricity of the earth’s magnetic axis may be due to the tendency 
of the axis of rotation to set at a right angle to the plane of the 
ecliptic counteracted by the daily revolution round the axis of 
rotation. 
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Chapter V. 


Month. 

1st 

2nd 

Month. 

1st 

2nd 

Jan 

i ' 

6* 7 

e 

— 1-90 

July 

[ / 

' 12- 1 

0 

! +15-04 
+14-43 

Feb 

7. 4 

— 0*15 

August ... 

13- 0 

March 

11* 9 

+ 2-74 

Sep 

11- 8 

+ 11-75 

April 

13* 9 

-f 6-88 

October ... 

10- 3 

+ 7-97 

May 

13- 5 

-flO-92 

Nov 

6- 9 

+ 3-25 

June 

12- 5 

+ 13-94 

Dec 

6- 0 

+ 1-32 


In the first column of above table is the mean amplitude (or 
angle comprised between the greatest eastern and western de- 
viation of the needle from the mean daily variation) per month, 
as observed at Gottingen in minutes and tenths of arc ; in the 
2nd column is the result of six years’ observations at Berlin, 
from 1829 to 1834, expressed in degrees and hundredths Reau- 
mur, giving the mean temperature of every month. 

It will be seen that the maxima of the needle’s mean month- 
ly variation in the first column does not coincide with the ma- 
xima of the mean temperature in the 2ad column, which seems 
clearly to prove, that thermo-electricity has not much to do in 
causing the daily variations; in June and July the mean 
monthly variations are not so great (as in the two preceding 
months), although they have a higher mean temperature ; the 
reason is because on the first of July the sun is in Aphelion, 
and bis attraction decreases inversely, as the square of his dist- 
ance increases. 

The table also shews that not in January and February, 
when the mean temperature is least in Central Europe, diurned 
variation attains a minimum, but in December, when the sun 
is farthest away from the northern hemisphere on account of 
his maximum southerly declination ; another proof, that perio- 
dical change of variation cannot he dependent upon thermo- 
electricity produced by the sun, as supposed by many ; but the 
greater or lesser proximity of the celestial bodies and their ever 
varying position principally must be looked to, to account for 
these periodical changes. 

Unfortunately from the southern hemisphere I have no ma- 
terial at baud, beyond the scanty information, that the direc- 
tion of the needle there is subjected to the same changes, as in 
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the northern hemisphere, hut in an opposite direction; I hare how- 
ever no doubt that there the maximum of daily variation must 
take place about Christmas, the sun being then in Perihelion 
and attaining his greatest southern declination. 

At the instigation of Humboldt, in the years 1828 to 1880, 
hourly magnetic observations were taken on previously ar- 
ranged days at Berlin, Freiberg, Nicolayew and Kasan, by 
which a remarkable parellelism of the needles changes was prov- 
ed ; still more so by the labours of the Magnetic Society under 
the presidency of Professor Gauss, about the year 1888, to 
which twenty- seven observations belonged, from St. Peters- 
burg to Dublin, from Upsala to Milan. 

The following well established facts are the result of their 
labours ; the diurnal variations are not local, but alike in places 
of nearly the same geographical longitude (no doubt still more 
80 in the same magnetic al longitude) ; if in one place a mini- 
mum of variation occurs, 90® east and west of the same, maxi- 
ma will occur, but in opposite directions to one another : — 






48 


PERIODICAL CHANGE OF TERRESTRIAL MAGNETISM. 


The above figure is the northern hemisphere in polar projeC' 
tion ; N' E S W is the equator, P is the geographical pole, M 
the magnetic one ; T is intended for the geographical position 
of Toronto, N the same for Nertschinsk, G the same for Got- 
tingen, W E is an east and west line ; N' S a north and south 
one. Toronto and Nertschinsk are about 180* of long, from 
one another, Gottingen is nearly in the middle between the 
two. From a diagram on page 495 of Muller and Pouillet’a 
work, it can be seen that a maximum of easterly variation oc- 
curred at Toronto on the 27th and 2Sth August 1841. Angle 
B T M of present diagram at 1 a.m., when at Nertschinsk a 
western maximum (angle M N B) occurred, indicated by the 
dotted lines T B and B N, converging at the point B to 
the southward of the mean magnetic pole M; another ma- 
ximum of eastern variation occurred at Toronto at 1 p.m., 
and at Nertschinsk was a maximum of western variation at 
2 p.m. 

At 11 a.m. we find in Toronto a western maximum (angle A 
T M) and in Nertschinsk an eastern one (angle A N M), and so 
forth. 

A careful inspection of all the other diagrams given (and 
to which I must refer here, not wishing to transgress too 
much), makes the impression of a clearly indicated mag- 
netic tide wave passing several times over the places men- 
tioned *, especially clearly shewn by the diagram on page 
492 of M. and P/s work, which represents the daily varia- 
tion at Upsala, Gottingen and Milan, on the 28th and 29th 
May 1841. 

This seems to suggest that indeed subterranean solar and 
lunar tide waves occur complicated, and interfering with one 
and other, and therefore apparently irregular at neap tides ; 
but showing clearly and simple when both solar and lunar tides 
become united to a single one. 

Now referring to our diagram (on page 11), the needle 
at T and N cannot point to A and B, unless at the same 
time the magnetic pole is in those places, and since we 
know, that in Europe the inclination in the forenoon is 
greater than in the afternoon (about 10 a.m. maximum 
and about 10 p.m. minimum), we would have by the diur- 
nal periodical change a clear indication of the actual 
magnetic pole’s revolution round its mean daily posi- 
tion. 
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In the above diagram W E is the Equator, and N S a north 
and south line ; G is the assumed position of Gottingen in the 
northern hemisphere, C is the same of the Cape of Good Hope 
in the southern hemisphere ; A is the magnetic North Pole, B 
the magnetic South Pole, and A B consequently the axis of 
Terrestrial Magnetism. Now, when in G the eastern maximum 
A G 0/ of daily variation occurs, at C the western maximum 
A C B occurs, and the magnetic axis A B is transferred to 
; the reverse takes place, when in the northern hemis* 
phere the maximum of daily western variation A G ^ occurs, 
in the southern hemisphere an easterly maximum C B must 
occur, and the magnetic axis is shifted from A B to 
Since it is understood that the poles of the needle point to- 
wards the magnetic poles of the earth, and since the inclina- 
tion needle shews that the seat of Terrestrial Magnetism (see 
8rd chapter) is deeply below the surface of our planet, the only 
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natural inference that can be drawn must be that the attrac- 
tion of sun and moon influence the nucleus of the earth in such 
a manner as to draw it bodily towards themselves, and so force 
it to circumscribe a circle with its centre round its mean daily 
position by following closely the movements of sun and moon 
from east to west ; boldly pointed out by the variation needle 
at full and change ; flickering, wavering and uncertain, when 
sun and moon are in quadrature ; especially if we allow around 
the poles of the nucleus a softer magnetic matter, collected like 
an armisture from the surrounding molten mass. 

But the cemtre of the nucleus cannot describe a circle round 
its mean daily position, without the magnetic poles also describ- 
ing a circle around their mean daily position ; a fact which al- 
ways will be recognisable by watching closely the diurnal varia- 
tions, dip and intensity included, however, much they may 
appear to be confused and disguised by the ever shifting posi- 
tions of the heavenly bodies, and also by the increasing or 
diminishing distances of the magnetic poles from the observer. 


Chapter VI. 

Knowing that all substances are more or less magnetic, and 
that they are very unequally divided in the earth’s solid crust, 
it is not surprising, that deviations of the needle from its 
straight direction to the Magnetic Poles should occur all over 
the world, causing irregularities of the magnetic lines ; they 
are simply deviations of the needle caused by local attraction 
of Continents, Islands, the presence of rich deposits of magne- 
tic substances in the vicinity, &c.; Muller and Pouillet give 
two points of greatest magnetic intensity on the surface of the 
Northern hemisphere : one in North America, and the other in 
Northern Asia. 

For illustration, I extract one very striking instance from 
Dr. C. Rumcker’s Handbuch der Schiffahrtskunde, Hamburg, 
1867, translating from page 888, as follows One of the 
“ most remarkable phenomena of this kind is on the Northern 
“ Coast of the Gulf of Finland, within the headland of 
“ ‘Hangoe,’ near the Jussary Cliffs; vessels of 12 to 15 feet 
“ draught may pass to the Eastward of Jussary Gadder, when, 
“ in line with Western Gadd and Lerharn, all compass needles 
“in 10 fathoms will turn 180° round their axis, returning after- 
“ wards to the usual direction.” 
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Captain Duperrey’s charts of magnetic lines shew a remark- 
able parellelism of Magnetic Meridians between the true and 
Magnetic Poles, especially in the Northern hemisphere which 
can be best accounted for, if we admit the circulation of 
magnetic matter round the nucleus, deflected from the axis of 
rotation by the nutatory influences of the principal Celestial 
bodies, see 3rd chapter, 


Chapter VII. 

RECAPITULATION AND CONCLUSION. 

Reviewing briefly the ground we have travelled over in the 
preceding chapters, it will be recollected, that in the first one 
an explanation is given, how secular change of variation is 
effected; the Magnetic North Pole moving round the true one 
in about latitude 70® N., and about 604 years from East to 
West ; the great closed curve of no variation divides the globe 
nearly in a hemisphere of Westerly variation on the right 
hand (looking from the Magnetic North Pole towards the true 
one), and the hemisphere of Eastern variation to the left (the 
latter enclosing an oval of Western variation in Eastern Asia); 
move a system of magnetic lines around the Terrestrial Globe 
from East to West, keeping the Magnetic North Pole on the 
parellel of 70® N. latitude, and the phenomena of secular varia- 
tion are almost mathematically exact represented. 

In the 2nd chapter it is tried to reconcile the conflicting 
theories of fluid interior and solid ball, in regard to the earth’s 
internal structure, as advanced each by high authorities ; in- 
troducing gravity as a highly probable agent to compress the 
nucleus of our planet, although of the highest temperature into 
a solid body of the utmost density; and subterranean tide 
waves are pointed out, as most likely to cause one retardation 
of revolution of the nucleus, suspended within a molten mass, 
in about 604 years. 

The 3rd chapter shews by means of the inclination needle, 
that indeed the nucleus of our planet must be the seat of Ter- 
restrial Magnetism, and the whole similarity of our globe to 
the ordinary liquid compass ; the solid nucleus being the 
magnetic apparatus suspended near the centre of the earth by 
fiery liquid mass ; also the possibility is hinted at, that the ex- 
cessive force of gravitation towards the Terrestrial centre might 
be the cause of Terrestrial Magnetism. The likelihood is 
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represented of the whole magnetic central apparatus having an 
oval shape, and that the divergence of the magnetic axis from 
the axis of rotation may be a compromise between the centri- 
fugal force of the earth’s quotidian revolution, and the tendency 
of the celestial bodies to elevate the rotatory axis of the fluid 
interior at right angles to the ecliptic (owing to the spheroidical 
shape of the earth), by an ecliptic circulation of fluid mass. 

In the 4th chapter sun and moon are called upon, to explain 
by their attraction and different positions at various times of 
the year the periodical annual changes, and the improbability 
is shewn of thermal-electricity being the cause of them, as 
most authorities on this subject seem to have surmised. 

In the 5th chapter, it is shewn how a daily displacement of 
the magnetic axis takes place; and since that can hardly be 
done, unless the magnetic body itself be displaced, it must be 
accepted as proved, that the magnetic terrestrial nucleus itself 
is being removed, attracted towards sun and moon, and thereby 
describing a circle round its mean daily position from East to 
West, following the movements of sun and moon, causing 
thereby a daily nutation of the actual Magnetic Poles rouud 
their mean daily position ; this actual displacement of the 
nucleus in the direction of sun and moon, when both pass the 
meridian together would to my mind account better for a flood 
wave occurring 180° away from the meridian passage, than the 
best calculation I have ever seen, but never clearly compre- 
hended, concerning this phenomenon. 

^yhat Humboldt has called magnetic storms is perhaps most 
likely to happen, when perigee and full moon occur together, 
especially at the time of perihelion ; and the inhabitants of 
volcanic regions may then stand by for subterranean squalls. 
The diurnal nutation of the magnetic poles may be obscurely 
indicated only, sometimes by the declination needle for reasons 
pointed out ; but it is imperatively proclaimed by dip and in- 
tensity, which clearly establish an approach of the magnetic 
pole during twelve hours towards the observer and the depar- 
ture from the same during another twelve hours. 

The result of these various movements is an epicycloidal 
track of the magnetic poles round the true ones in about 604 
years from east to wxst. 

The 6th chapter treats on some minor matters, pointing out 
the probable influences of local attractions, etc. 

Many ideas which suggested themselves while writing, I have 
excluded, as not immediately bearing upon this subject ; but 
perhaps may add them on some future occasion, as an appendix. 
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My sources of information have been mentioned in the body 
of these pages. 

I trust it can be admitted in fairness to the writer, that no- 
where wild speculations, which cannot be substantiated, have 
been advanced; but that everywhere only natural inferences 
have been drawn from established facts. 

I cannot close this essay without acknowledging gratefully 
my indebtedness to Captain J. H. P. Parker, Commander of 
the China Navigation Company’s steamer Newchivang for the 
many facilities and valuable assistance rendered me, while 
writing the preceding chapters. 

Owing to the limited material at my command, when com- 
piling these pages, my judgment may have erred on minor 
matters ; but I believe to have given at least in rough contours 
a correct theory of Periodical Change of Terrestrial Magnetism. 

Note . — Since the manuscript has been returned to me to see 
the proofs of the woodcuts, I have had an opportunity to read 
Mary Somerville’s ‘‘ Connection of the Physical Sciences,” in 
which the view is advocated, that Terrestrial Magnetism owes 
its existence to induction by electricity, evolved by the earth’s 
revolution around its axis ; but I am more in favour of Sir W. 
B. Grove’s opinion, who in his ‘‘ Correlation of Physical 
“Forces,” London 1874, page 9 says; — “But magnetism may 
“ now be said with equal truth to be the cause of electricity, 
** and electrical currents may be referred to hypothetical mag- 
“ netic lines ; if therefore electricity cause magnetism and mag- 
“ netism cause electricity, why then electricity causes electri- 

city, which becomes, so to speak, a I'eductio ad ahsurdum of 
“ the doctrine.” However electricity certainly does cause elec- 
tricity by induction in bodies near it. 

Mrs. Somerville writes in her above named work ; “ Dr. Far- 
“ aday observes that such is the facility with which electricity 
“ is evolved by the earth’s magnetism, that scarce any piece of 
“metal can be moved in contact with others without a deve- 
“ lopment of it, and consequently, among the arrangements of 
“ steam engines and metallic machinery, curious electro-mag- 
“ netic combinations probably exist, which have never yet been 
“ noticed.” Perhaps I may be excused for introducing here an 
extract from a letter addressed to the editor of a local paper as 
a curious specimen of terrestrial magnetic action ; — 

STEAM NAVIGATION. 

Having noticed the extremes of propeller blades to be more subject to 
corrosion at their front than anywhere else, I have asked several profes- 
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sional gentlemen for an explanation, without however receiving a satis- 
factory answer. 

It appears that the brass sheathing of the shaft, etc,, in connection with 
the propeller, forms a closed circuit in the sense of the Tlrifi»h Association 
Experiment (compare Deschanel’s Katural Philosophy, by } rofessor 
Everett, London, 187 B), and that the electric currents generated by the 
metal’s rapid revolutions across the field of force of terre 'trial magnetism 
have the tendency to escape by the most projecting points, which, in our 
case, are the propeller blades. Now, the nearest and most powerful con- 
ductor for electricity is the iron ship immediately in front of the blades, 
and “ there appears to be no real exception to the rule that electricity, in 

traversing an electrolyzable liquid, always produces its full equivalent of 
“ decomposition.”- — (Ibid, page 616). 

The “electrolyzable licjuid” in this instance is water, which, being de- 
composed into its constituent elements, hydrogen and oxygen, will allow 
some of the latter to combine with the metallic surface of tbe^ electrode— 
(front of blade)— forming oxide, i c., corroding those parts of the blades in 
question. 

The above may appear to many readers an idle speculation without a 
practical object, because the generation of electric and galvanic currents 
and their consequent chemical action cannot be prevented ; but a means 
of escape more eligible to the current can be provided by a cylindrical cir- 
cumference (like a hoop) of thin boiler plate, connecting or rather encir- 
cling the blades and projecting an inch or two towards the ship, the width 
of the ring to be decided by experience. The electricity would escape by 
means of this convenience, and would corrode it instead of the propeller; 
affording at the same time additional protection to the latter from fouling 
by ropes, fishing gear, etc. 

Friends to whom I submitted tlie idea embodied in this ex- 
tract objected to it as unpracticable ; but the very screw pro- 
pellpr has been opposed, by parties then considered competent, 
as impractical and objectionable, until practically introduced 
and approved. 


FIEST APPENDIX TO ‘^PEEIODICAL CHANGE OF 
TEEEESTEIAL MAGNETISM/' 

1 .— the nature of Terrestrial Magnetic Poles. 

Some interesting information concerning Terrestrial Magnetism 
is contained in the introduction to Horsburgh's first volume of 
the India Directory, Gth edition, London, 1852* Captain Hors- 
burgh says, page XYII:~~“Mr. John Churchman, an Ameri- 
“ can who was a member of the Imperial Academy of Sciences, 
St. Petersburg, and Mr, Ealph Walker, the civil engineer, 
formerly of Jamaica, appear to have published, nearly at the 
“ same time, an ingenious hypothesis with a view of solving all 
* magnetical problems, relating both to the vertical and hori- 
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“ zontal declination of the needle. In a diagram of the two 
** hemispheres on the plane of the equator, drawn by Mr. 
“Walker upon this principle, there are two magnetic poles re- 
“ presented at different distances from the poles of the earth, 
“ and revolving round the latter in unequal periods of time. 
“ The north magnetic pole is placed for the year 1794 in lat. 
“71® N., long. 80 W.; the south magnetic pole in lat. 65° S., 
“ long. 130 E., and by the intersections of the magnetic meri- 
“ dians with the terrestrial meridians, the variation of the nee- 
“ die might be found by inspection on these hemispheres for all 
“ places on the surface of the globe, were the positions of the 
“ magnetic poles well ascertained and correctly laid down, and 
“ the needle not subject to aberrations from various causes al- 
“ ready mentioned, 

“ But exclusive of the perpetual aberration of the needle 
“ from permanent causes of nature, it is likewise subject to ad- 
“ ventitious and local attractions, liable to operate in a consid- 
“ erable degree against the accuracy of any theoretical solu- 
“ tions. 

“ Mr. Churchman supposes the periodical revolution of the 
“ north magnetic pole round the North Pole of the earth to be 
“ 1,096 years ; and the revolution of the south magnetic pole 
“ round the south terrestrial pole to be 2,289 years, its motion 
“ being much slower than that of the north magnetic pole, 
“ which is the cause of perpetual irregularities of the variation 
“of the needle. He is of opinion that when one of the magne- 
“ tic poles is in the zenith of any place, magnetic tides or great 
“ inundations will there be experienced ; and when the magne- 
“ tic pole is far distant from any place, the sea will recede, and 
“ alluvial land will be formed. Mr. Walker, besides bis dia- 
“ gram for showing the horizontal declination of the needle, has 
“ drawn two hemispheres on the plane of the equator, for sbew- 
“ing the vertical declination or dip of the needle for all places 
“ on the globe ; and in addition to his improvements on steer- 
“ ing-compasses, he has invented a meridional compass for 
“ shewing the quantity of variation by inspection at any time 
“ of the day. 

“ The celebrated Dr. Halley was of opinion that the varia- 
“tion and dip of the needle could not be resolved consistently, 
“ on the supposition of the earth having only one magnetic 
“ axis and two magnetic poles ; and he inferred that two mag- 
“ netic poles must exist in the northern hemisphere, and two 
“ also in the southern hemisphere of the earth, in order to ac- 
“ count for the discordant magnetic changes. 
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** Professor Hausteen justly esteemed for his profound inves- 
tigations of magnetical phenomena and for his researches in 
‘‘ Siberia and other places to ascertain the magnetic influence 
and intensity, has discovered the existence of a magnetic pole 
“ in that country, Siberia, which leaves no doubt that there are 
“ two magnetic poles in the northern hemispheres : and as the 
^Mate expeditions of our enterprising navigators have proved 
the existence of another magnetic pole in lat. 70° 5^ N., long. 
96® 46 J W., by the observations of Captain Jas. Clarke Ross, 
Dr. Halley’s inference seems to have been correct, and may 
soon be demonstrated by similar researches in the southern 
hemisphere, where the existence of two magnetic poles will 
probably be discovered. 

According to the recent researches of Professor Hausteen, 
the earth has four magnetic poles, all revolving in the neigh- 
“ bourhood of the geographical poles ; and the periods of these 
“revolutions are respectively about 4,600, 1,740, 1,300 and 860 
“ years. These times, though long, as historical periods, are 
short compared with many of those cycles of which geological 
“ researches and astronomical calculations seem to prove the 
“ existence. 

Muller-Pouillet informs us in his popular work on cosmic 
physics, that there are two foci of magnetic intensity in the 
northern hemisphere ; one in northern Asia ; and a stronger 
one in North America ; but the magnetic poles where the incli- 
nation needle stands vertical and towards which the declination 
needle points, is not remarkable as a focus of greatest magne- 
tic intensity. 

In the Admiralty Manual for the deviation of the compass 
8rd edition, London 1874, page 102, it is stated, “in thenorth- 
“ern hemisphere there are two such foci; and it is believed 
“ there are two corresponding in the southern hemisphere. 

These foci of magnetic force are of unequal strength ; in the 
“northern hemisphere, the strongest or the American focus, 
“lies to the S. W. of Hudson Bay near the great system of the 
“ North American lakes ; the weaker or the Siberian focus may 
“be assumed as in lat. 70® N., long. 120® E. In the southern 
“ hemisphere the position of the stronger focus may be assum- 
“ ed in lat. 70® S., long. 145® E., and the weaker is probably 
“in lat. 50° S., long. 180® E.” 

Leaving out the probabilities and what is believed and what 
may be assumed concerning the southern hemisphere and deal- 
ing with the better established facts in the northern one only, 
the truth appears to be the following : — Hausteen, Halley, 
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Churchman, Walker and others by assuming more than one 
magnetic axis and more than two magnetic poles, have created 
a greater complication of the phenomenon than really exists, 
and trying to dissolve the mysteries of these self-created per- 
plexities by elaborate calculations, they have arrived at more or 
less erroneous results. 

I am confident if the cause of one of the magnetic foci in the 
northern hemisphere were to disappear suddenly, then what is 
now the magnetic north pole, would vanish just as suddenly 
and the remaining magnetic focus would become the magnetic 
north pole, for the following reasons : one magnetic focus pre- 
vents the needle from pointing in the direction of the other fo- 
cus, but forces it in line with the diagonal of the parallelogram 
of magnetic forces towards the place designated as magnetic 
north pole ; the same is the case with the inclination needle ; 
each magnetic focus prevents it from being perpendicular at 
the other, and where it really does stand perpendicular, again is 
the magnetic north pole fixed by the parallelogram of forces of 
both magnetic foci. This magnetic pole naturally must be in 
line between the two foci of magnetic iutensity, nearer to the 
stronger than to the weaker, — in this case, nearest to the Ame- 
rican focus, which is in reality the case. From the preceding 
it will be seen that it hardly would be surprising, if earlier 
writers on this subject had assumed three magnetic axis, and 
half a dozen magnetic poles, rendering thereby the aspect of 
the whole phenomenon still more intricate. However the ob- 
ject of these lines is not to criticise my predecessors, but to ad- 
vocate and of course submit to criticism my own views. 

From a remark by General 8abini (Mrs. Somerville’s Con- 
nection of Physical Sciences, Section XXX) it appears that Cap- 
tain Boss has not been exactly at the magnetic north pole ; 
“ the spot where Captain Boss observed the needle so nearly 
“ vertical in 1831 marks the approximate position of that loca- 
“iity at that epoch.” 

The fact is no doubt as I have stated, that the magnetic pole 
is no fixed spot of a certain small extension, but constantly 
fluctuating, of diurnal and secular change, — moving in an 
epicycloidal track round the geographical poles. 


2 . — On the Nature of loci of Terrestrial Maynetism, 

It will be recollected from the 4th Chapter of the essay on Pe- 
riodical Change that by the combined efforts of the earth’s re- 



68 PEEIODICAL CHANGE OF TERRESTRIAL MAGNETISM. 

volution and the attraction of the sun upon the earth’s protu- 
berance at the equator (owing to our planets spheroidical shape) 
an elliptic current round the terrestrial magnetic nucleus was 
supposed to be created which, if seen from the magnetic equa- 
tor, would represent a flat oval figure with its greater length 
in the direction of magnetic axis ; if viewed from the magnetic 
north pole it would also represent an oval shape, the thinner 
end towards the axis of the earth’s rotation ; the whole perhaps 
w^ould have a somewhat twisted appearance, owing to the fact, 
that during the wunter solstice the nutatory circulation current 
would be accelerated in the northern hemisphere, on account 
of the sun’s greater attraction in peiuhelion, tending to elevate 
more the northern half of the axis of rotation at a right angle 
with the plane of the ecliptic, than the southern half during 
the summer solstice, because of the sun’s lesser attraction in 
aphelion. This would indeed let it appear possible that the 
northern magnetic pole might revolve faster round the globe 
than the southern one, as Mr. Walker and others seem to have 
supposed. 

The foci of the ecliptic current as viewed from the !NorthPole 
would in all probability be corresponding to the foci of Terres- 
trial Magnetism upon the surface of the northern hemisphere. 
This idea receives confirmation, if we inspect the charts by 
Captain Duperrey, of the French Navy, in which he lays down 
in horizontal projection the isodynamic lines round the point of 
intersection of the meridian of Paris wuth the parallels of 60° 
N. and S. latitudes ; the same idea is conveyed by the inspec- 
tion of the charts of the magnetic meridians and parallel curves 
in polar projection by the same officer ; and since from thepre- 
ceeding chapter "we have seen that the magnetic axis of the 
earth depends upon the relative positions of the magnetic foci 
to one another, then it wdli become more easy to understand 
bow the apparent irregular fluctuations of diurnal variation are 
brought about ; the sun and moon passing together or sepa- 
rately once over the astronomical meridian of every individual 
focus of intensity, and once over the meridian 180° distant from 
it, would cause one lunar and one solar subterranean tide wave 
to pass twice in 24 hours over every one of the four supposed 
magnetic foci, except of course at spring tides, when lunar and 
solar tides become united into one, each tide wave would alter 
to a certain extent the momentary position of the respective 
focus, and would thereby allect the direction of the magnetic 
axis and of coarse the position of the magnetic pole, conse- 
quently also the variation of the needle. This theory would 
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account better for tlie changes of diurnal variation, than the 
resemblance of the isothermal curves with the isodynamic ones, 
because the former can be considered stationary for our pur- 
pose, while the latter do change. If it could be proved impos- 
sible to admit the quotidian displacement of our planets mag- 
netic nucleus (by the sun’s and moon’s attraction), causing an 
independent circular motion of the same as pointed out in 
Chapter Y of Periodical (’hauge, then perhaps the idea demon- 
strated in this x^resent chapter may also be found sufficient to 
account for all xffienomeiia of diurnal variation ; but consider- 
ing that our whole globe is constantly kept off its mean orbit 
round the sun by gravitation and since it is consequently not 
the centre of the earth, which describes the mean orbit round 
the sun, but a certain point, which is the centre of gravity be- 
tween earth and moon combined together (making the real 
track of the earth resemble the pitch of a screw propeller 
through the water), I believe it indeed possible, that the solid 
nucleus in the fluid interior of the earth under the influence of 
gravitation towards sun and moon may have an iudex)endent 
motion as described in Chapter V. 

Could we from a magnetic focus on the surface of the earth 
see the currents of the interior, I think it likely that a rotatory 
motion would be noticed at each focus round an axis, connect- 
ing the focus in question with the corresx^onding one in the op- 
posite hemisphere, and in the same direction, as the main cir- 
culatory current, with the sun. 


8 , — On the present shape of the Agonic Lines. 

The simple relation between magnetic focus and pole as 
demonstrated, and its effect upon the magnetic needle is inter- 
fered with by two principal causes, if we disregard possible 
local attraction of Continents, thermal-electricity, &c., supposed 
by many competent authorities to influence the variation. 

The first x^nncipal cause producing, ^vhat may be called a 
deviation of the declination needle from the magnetic meridian 
is best illustrated by the oasis of Western variation in China 
and Japan, and caused by the occurrence of the Siberian focus 
to the Northward and Westward of it; magnetic attraction, 
like gravitation, increases inversely, as the square of distance 
decreases, and the Siberian focus being nearer than either pole 
or other focus, it naturally deflects the North end of the needle 
in all places within this oasis of Western declination to the 
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Westward ; and again places in the Northern hemisphere im- 
mediately to the Westward of this oasis (which indeed ought to 
have Westerly variation, if the needle were allowed to point to 
the Magnetic North Pole), shew Easterly variation, because the 
nearest focus of magnetic intensity (the Siberian one) is to the 
Northward and Eastward of them. Now s’lpposing the system 
of magnetic lines to revolve with the magnetic poles from East 
to West, this repeated change of secular variation from West 
to East and vice vevsf'tj several times over again at the places in 
the track of this peculiar insula of Western variation would 
make upon an observer the fallacious impression, that the 
Magnetic North Pole were moving occabionally in opposite 
directions ; but in fact it proves only, how the plurality of 
magnetic foci may cause contradictory irregularities in the 
arrangement of Isogonic lines. 

The second j)rincipal cause of deviation of the needle from 
the direction towards the nearest magnetic pole is the existence 
of the second magnetic pole in the other hemisphere, tending 
to draw the opposite end of the needle towards itself, to make 
it parallel with the magnetic axis, ^vhich coincides noichere with 
the axis of the earth ; this is well shewm by the shape of the 
Agonic line passing through America ; the difference of longi- 
tude between the North and South Pole across the Pacific being 
only about 110®, the South end of the needle anywhere to the 
Southward of the Magnetic North Pole and near its meridian 
having the Magnetic South Pole at its left (when looking 
towards the centre of the earth), is drawn in that direction, the 
more, the further to the Southward, and as a matter of course 
the North end of the needle deviates just as much to the right, 
or the Eastward, causing the whole Agonic line in that part of 
the world to encroach upon certain regions of our globe, which 
otherwise would have Westerly variation ; the same effect of 
the South Pole upon the needle’s South end can be proved 
along the Southern part of the Agonic line passing through 
Australia ; the meridians of the two Magnetic Poles across the 
Pacific again are only 110® of longitude apart, but via the 
Indian Ocean and the Atlantic they are about 250® difference 
of longitude apart; the consequence is, that the South end of 
the needle is drawn in the nearest direction towards the 
Magnetic South Pole, in this case to the right, or Eastward ; 
the North end of the needle must deviate just as much to the 
left, or Westward, causing in the Southern hemisphere an in- 
road of Westerly variation into regions, where otherwise 
Easterly variation ought to be. 
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Assuming, that Haiisteen and Walker were correct in letting the 
Magnetic North Pole revolve faster than the Southern one, 
then during one revolution, the former w’ould be once on the 
meridian of the latter, and once 180° from it ; in both cases 
the geographical meridian ’would coincide ’vsdth the line of no 
variation, and the Eastern and Western variations would be 
equally divided, as stated in a pievious chapter. These sup- 
posed unequal motions of the two magnetic poles would cause 
alternately contortions and distortions of the magnetic axis, 
and then periodical changes of the geographical latitude of the 
magnetic poles might presumably also take place. 


4 . — TlJal Motion and Diurnal Variation, 

In order to form an idea how the position of the magnetic foci 
and ]ioles may he affected by the influence of subterranean ti- 
dal movements, besides the mere peipeudicular tide wave, it is 
necessary to have before our mental eyes clearly our know- 
ledge of oceanic tide waves, because it is reasonable to suppose 
that the one must behave analogue to the other. 

It is not my intention to reproduce in this chapter what may 
be read in every good woi’k on tides ; but I wish to draw atten- 
tion to a fact which appears to have been overlooked at least 
by those writers, ’whose works I have had an opportunity to 
consult ; I cannot illustrate better what I mean than by mak- 
ing a few extracts from a couple of nautical works. First from 
the China Sea Directory, YoL III, 1874, page 350 and 351 : — 

“ The tidal streams at the entrances of the Yaugtsze from 
“ Gutziaff to Slui’weishan rotate, performing one revolution 
“(with the sun) in 12 hours. To the southward of Gutziaff 
“ the tides are also rotatory, but not wnth that regularity ’v\’hich 
“is observed about the Amherst Eocks. There is also reason 
“ to believe, although the fact has not yet been conclusively 
“ established, that they prei>erve the same character some dist- 
“ ance to sea’ward, and tar to the northward. During its revo- 
“ lution the direction of the stieam changes about two points 
“every hour, excepting when veering from N. W. to N. E. 
“ about the time of high water, and from S. E. to S. W. about 
“ the time of low water, when the change is more rapid. The 
“ northern stream fur the most jnirt makes and completes the 
“flood, and the southern stream for the most part makes and 
“com^fletes the ebb, although the flrst part of the flood is made 
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‘‘by tbe southern stream, and the first part of the ebb by the 
“northern, called sometimes “tide and half tide.” 

“ Mr. G. B. F. Swain, master of H, M. S. Pilaff 1850, states 
“ that the revolving tide has been noticed as far out as the Sad- 
“ die Islands, whilst others assert that the stream when fully 
“made sets N, W. by , and S. E. by E. These statements 
“ are not contradictory. Lieut. C. Bullock, E.N., found the 
“tides to rotate, 120 miles north of the entrance, at 70 miles 
“ from the land.” 

Captain Horsburgh gives in his India Directory, Vol. I, page 
599, the following table concerning tidal motions ofif the river 
Hoogly, when uninfluenced by the wind : — 


“ 1st quarter flood N, W. by W. 
“2nd „ „ N. N. W. 

“ 3rd ,, ,, N. N. E. 

“ Last ,, ,, E. N. E. 

“ 1st quarter ebb S. E. by E. 


“2nd ,, 
“Brd „ 
“Last ,, 


S. S. E. 

S. by W. 

S. W. and W. S. W. 


n 


This is a complete revolution (with the sun), in the bay of 
Bengal, the same as off the Yangtsze, 

Lately I have heard that “ divers ” engaged in salving oper- 
ations in the vicinity of the Lammock Islands (Formosa Chan- 
nel), have also observed a rotation of tides in that locality. 
From personal experience I am able to add the followir)g fact: 

In the summer of 1874, when commanding the British barque 
Charley of Hongkong, I was becalmed for several days during 
a voyage from Japan to Shanghai ; to judge by the lead, the 
currents appeared very unst^^ady, setting at different times in 
different directions. I had good observations and found that 
I was drifting away towards the Strait of Corea, which set I 
attributed to part of the Japan stream (Kurosiwo current), 
branching off in that direction ; determined not to lose more 
ground than could be helped, I brought up with the stream 
anchor on the great Yangtsze bank, about half way between 
Quelpart and the Saddle Islands in 23 fathoms. Bemaining 
there some time for want of wind, I was much surprised to find 
the tides rotate with the same reguiarioy as off the Yangtsze 
(with the sun), which accounted for the seeming irregularities 
of currents, indicated wEen consulting soundings only. 

By these facts I am led to believe that tidal motion (if not 
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interferred with by the shape of Deighbouring continents and 
Islands or Galese), in the northern hemisphere always takes 
place from north, through east by south and west ; in the 
southern hemisphere of course in the opposite direction ; to 
verify this latter supposition the information contained in the 
7th edition of Horsburgh is not sufficient ; generally the es- 
tablishment of the port and the rise and fall are only given for 
most places in the southern hemisphere ; but I am confirmed 
ill my opinion by much, what Horsburgh relates of equatorial 
regions. In the second volume of the India Directory he says 
on page 759 about Sourabaya Strait ; — “ Ships are sometimes 
“detained upon the bank, or at the entrance of the channel, 
“by the singular tides which prevail there, and for which 
“ science has not yet been able to account, or the pilots even to 
“ reduce to rule. In the chart of the channels leading to Sou- 
“rabaya, by Lieut, M. H. Jansen, D.R.N., the depths are 
“ given at low water, and the following remarks are made on 
“ the tides : — “ During the months in which the sun is on or 
“ near the equator, i. e.^ in March, April, September and Oc- 
“ tober, there are in this channel, at the full find change, two 
“ tides in 24 hours ; but at the quarter moon’s, as well as dur- 
“ing all the other months, there is only one tide, and it makes 
“ low water in the night with south declination, and in the day 
“ when the sun has north declination. 

“ The greatest rise and fall of spring tides is 6 feet, and it 
“ occurs only in those months when there is but one high 
“ water in the 24 hours, and 3 or 4 days after full and change. 
“ The least rise and fall is 4 feet, and this takes place at the 
“ full and change also, but only in the months when there are 
“ the two tides, which may be regarded as a change for the 
“ day-high-water to the night-high- water, and vice versa. At 
“ the quarter moons of these months the water rises 5 feet, and 
“ in everv other month 54 feet above the depths marked in this 
“ chart. 

“ In the month of May it is high water between 21 i h. and 
“04 h.; June, 20 h. and OJ h.; July, 19 h. and 0 h.; August, 
“ 16 h. and 0 h.; November, 10 h. and 124 h.; December, 8 h. 
“ and 12 h.; January, 8 h. and 12 h.; February, 7 h. and 12 h. 

“ At the spring tides, as well as at the quarter moons, it is 
“high water always at 104 h. or 224 h. 

“ During the months when the two tides occur, it is also 
“ high water at lOJ h. and 224 h. These two tides are, how- 
“ ever, different in height ; and when the sun’s declination is 
“ north, the morning tide is the highest ; but when it is south, 
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the evening tide. In tliose the quarters Tvliicb give but one 
‘‘tide,(l) give the higher water as at full and change.” 

Now I believe that during the sun’s northern declination the 
tides in Sourabaya Strait do rotate the opposite way, as off the 
Yangtsze ; during his southern declination the tides are also 
rotatory, but the same way as the Yaugtsze tides. During 
the two equinoxes then it will be difficult for local pilots even 
“to reduce the tides to rule,” because the tides changing from 
one rotation i. e. with the sun, to the other, i, e. against the 
sun, or vice versa, may appear to become to a certain extent 
confused and irregular. 

I will not transgress too much by recording more instances 
of apparently irregular tides, as I could ; but refer for one re- 
markable instance more to page 737 of the same volume of 
Horsburgh’s, concerning Pitt Strait, where several vessels by 
the tides setting consecutively in “ all directions ” running con- 
siderable danger : I believe, if they could have anchored they 
would, (as I did on the Yaugtsze bank in 1874) have experien- 
ced a rotary regular tide, perhaps at springs : — 



"W E is the equator, the curved arrow N indicates the rota- 
tion of tides in the northern hemisphere, the curved arrow S 
shews the same in the southern hemisphere ; supposing the 
strait arrow at W to point out the direction of the liuod tide on 
or near the equator, then the flood and ebb currents will occur 
at the same time on both sides of the equator, and places near 
it will have two regular tidal revolutions in 24 hours. At neaps 
the flood wave resulting from the moon’s lower meridian pass- 
age becomes so much counteracted by the sun in quadrature, 
that it is scarcely noticeable, or incapable to overcome the vis 
inertiis of tidal motion, resulting from the moon’s nx>per meri- 
dian passage ; then places like Sourabaya Strait will only ex- 
perience one flood and one ebb in 24 hours. 

(1) Horsburgh’s tidal account of Bauca Strait reseuables in many points 
that given of Sourabaya Strait. 
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During the sun's soutliern declination tbe northern currents 
stretches over across the equator and arrives retarded at N, 
continuing the southern already finished flood stream for ano- 
ther 6 hours ; a singular phenomenon occurs, with the ebb 
stream, thereby allowing only the efi'ects of the upper meridian 
passage to appear as one flood and one ebb in 24 hours. 

The seeming irregularities of tides must be greatly increased 
by the circumstance of the principal factor in their production, 
i. €. the moon, crossing and recrossing the equator so many 
times during the year : — 



In the above figure W E is the equator during the sun’s 
northern decimation ; the stream from the southern hemis- 
phere crosses the equator to the northward in the direction of 
the curved arrow S N and continues the spent tidal movement 
in the northern hemisphere similarly as in the preceding case; 
the consequence is the same ; one complete tidal rotation in 24 
hours only. 

If this view of oceanic tidal motion can be accei)ted, then it 
is natural to suppose that the earth's internal fiery ocean must 
be equally or rather more so affected ; being as many miles 
perhaps in depth, as the briny outride ocean is fathoms only : 
and then it ^vould be easily understood that the magnetic foci 
and poles by being carried along with the tidal motion would 
cause a change of the magnetic axis in the same manner, as if 
the earth’s magnetic nucleus 'svere moving, as described in a 
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previous chapter; tidal motion or displacement of magnetic 
nucleus would have the same effect : change of axis of our pla- 
nets magnetic internal apparatus, and thereby producing the 
main features of annual and diurnal variation, many seeming 
irregularities being the result of the unsymetric distribution of 
magnetic foci and poles, and the consequent eccentricity of 
magnetic axis. My attention has been called to Humboldt’s 
Kosmos, vol. IV, Stuttgart and Tubingen, 1858 SpecielleEr- 
gebnisse der Beobachtung in dem Gebiete tellurischer Er- 
sclieinungeu ”), in which much valuable information is contain- 
ed concerning Terrestrial Magnetism. 

Hamboidt states (p. 5B) that the Chinese, Indian, Arabian, 
and Malay navigators knew the magnetic variation before Co- 
lumbus ; in fact Andrea Bianca had entered it on his sea 
charts in 1136 ; what Columbus did discover is the line of no 
variation, passing then 2V east of the Azoric Island, Corvo, 
and I think what the Spanish savants, according to Command- 
er Walker, refused to credit, may have been Columbus’ state- 
ment, that to tlie westward of his newly discovered line of no 
variation the variation were opjiosite (westerly) to what at hia 
time it must have been in Spam (easterly.) 

Commander Walker gives as his source of information the 
Encyclopaedia Britanuica. 

According to the Kosmos it seems, that generally all magne- 
tic elements have two daily maxima and two minima; for fuller 
particulars I must refer the reader to Humboldt’s work ; on 
page 97, however, I find it mentioned according to Sabine, 
that the diurual variation of intensity at Van Dieman’s Land 
(Hobart Town) shews only one maximum and one minimum 
per diem ; and referring to Horsburgh’s India Directory, Vol. 
II, page 839, I find the following tidal information about d’En- 
trecasteaux Channel (Van Diemau’s Land) : “ the rise of the 
“ tide ivliich /lowed only once in 24 hours was about 6 feet per- 
‘‘ pendicular ; high water from 9 to 12 hours at full and change, 
etc this is a remarkable coincidence with only one daily ma- 
ximum and one minimum of magnetic intensity, which I con- 
sider may be a proof of also one subterraneous tidal revolution 
only in 24 hours. (2) 


(2 1 Humboldt on page 81 (Ko'tmos, Vol. IV.) calls attention to a zone of 
weak intensity between the northern and southern magnetic hemispheres, 
which alternately shares the magnetic movements of the opposite hemis- 
pheres during opposite seasons, similar as I suppose a coiresponding zone 
in the same regions, partaking alternately of the tidal rotation of each he- 
misphere, as governed by the declination of the sun. 
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Humboldt asks (on 2^age 141) if the line of no variation, 
which Columbus found near the Azores in 1492 is the same 
that Davis and Kieling in 1G07 found at the Cajie of Good 
Hope ? I think not; Columbus's Azorie line must be the one, 
which now passes through tlie sea of Ochotsk, the Kurile Is- 
lands and to the eastward of Jajnin ; and Davis’s and Kieling’s 
line must be the one, which Muller and Pouillet in 1663 passed 
through Paris (acconling to Picard in 1666), and which runs 
now through North America and the South Atlantic. 

According to Graham (the same volume of the Kosmos, page 
189, Philos. Trans, for 1724-25), the variation of declination 
depends “ neither upon heat nor cold, dry or moist air. The 
“ variation is greatest between 12 and 4 in the afternoon, and 
“ the least at 6 or 7 in the evening.” To this Humboldt makes 
the remark ‘‘ es sind freilich nicht die wahren wendestunden,” 
“ (but these are not the true turning hours ”) ; I believe Hum- 
boldt is wronging Graham, w^ho for his time may have given 
the true turning hours correctly, which may change with the 
revolving position of the magnetic poles. 

In more than one place Humboldt states his opinion that 
temperature has nothing to do with periodical variation, and 
on page 192 he quotes PLelshuber (translated as follows :) — 
“ there are two maxima and two minima of decimation in 24 
“ hours, but only one maximum and one minimum of temper- 
“ature.” At pages 176 and 177 Humboldt quotes from Sa- 
bine : — The turning periods of the year are not, as many 
“ might be supposed to anticipate, those months in which the 
“ temperature at the surface of our planet, or of the subsoil, or 
of the atmosphere attains its maximum and minimum. The 
“ annual variation is obviously connected with and depend- 
“ ent on the earth’s position in its orbit relatively to the sun, 
“ around which it revolves; as the diurnal variation is con- 
nected with and dependent on the rotation of the earth on 
‘‘its axis. It is a remarkable fact, which has been estab- 
“lished, that the magnetic force is greater in both hemispheres 
“in the month of December, January and February, when the 
“ sun is nearest to the earth, than in those of May, June and 
“July, when he is most distant from it; whereas if the effects 
“ were due to tempeiature, the two hemispheres should be op- 
“positely instead of similarly effected in each of the two pe- 
“ riods referred to. 

From page 82 the following is a translation : — “ The princi- 
“pal result of researches on the magnetic influence of the 
“ earth’s satellite, which according to Melloni, only shews a 
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trace of heat generation, is that the magnetic declination 
upon our earth in the course of a lunar day waiters a regular 
^‘change, arriving twice at a maximum and twice at a miui- 
mum. If the moon, says Kreil very properl} , produce no 
‘‘change of temj)erature iij^on the suiface of the earth, recog- 
“nisable by common thermometers, then slie can produce no 
“alteration of Terrestrial Magnetism by this means; if in sihte 
“of this such an inlluence is observed, it must be concluded, 

“ that it is “ brought about by other means, than heat,” This 
other means, I repeat it, can only be the same, which produ- 
ces oceanic tides. 

Humboldt says on page 189 (translation) : “compare extracts 
“of a letter from me to Karsteii, Borne, 22nd June 1805, on 
“ 4 motions of the magnetic needle, comparable to 4 magnetic 
“ ebb and flood tides, analogue to the barometric periods, etc.” 

A proof tha^ during perihelion motion and commotion in the 
interior of the earth by the greater attraction of the sun must 
increase, is the ribe of temperature in the Schergin shaft of 
Siberia, sunk 382 Parisian feet into the frozen ground ; I trans- 
late the following from page 1G8 : — “A remarkable and hi- 
“ therto unexplained phenomenon is the rise of temperature, 
“which in winter sometimes has been noticed in the deeper 
“parts only, without any traceable influence from the outside.” 

Since the sun’s greater attraction during perihelion acceler- 
ates the motion of the eartli in its orbit, -why should it not also 
increase the velocity (intensity) of the subterraneous circula- 
tory current ? and since greater motion in the earth’s interior 
must manifest itself by a greater production of heat, we have 
an explanation of the phenomenon in the Schergin shaft : a 
translation (transformation) of the sun’s greater attraction dur- 
ing perihelion into heat. Another direct proof of increased 
internal motion during perilielion. I traiiblate from page 296 : 
“The activity of the “ Stromboll,” (volcanse) is like that of the 
“Aetna, greatest in November and during the winter months,’ 
i. €. during perihelion. 

Humboldt states on page 488 that Poisson, with whom he 
conversed several times about subterraneous tides, thought 
them to be inconsiderable, and Humboldt’s astronomical friend 
Dr. Bruunout expressed himself that internal tides could just 
as little take place on account of our planet’s solid crust, as in 
the ocean, if the latter were covered witli an unbreakable sheet 
of ice ; but Ampere said that owing to the action of the moon 
on the enormous internal liquid mass, tides would result ana- 
logue to those of our seas, but much more teiTible (“ mais bien 
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antroment terhbles ”), on account of the larger extent and 
greater density of the mass, it would be difficult to conceive 
how the shell of the earth could resist, being constantly bat- 
tered by a kind of hydraulic ballista (“ etant incessamment 
‘‘ battue par une espece de beher hydraulique (?) de 1400 lieues 
“ de profondeur”). 

To these various ideas I can only again repeat from Mr. 
Kingsmill’s Border Land of Geology and History, page 5 : — 
“ If the interior of the earth were liquid and its crust composed 
of so rigid a material as steel, and 300 miles thick, it would 
“ yield to the deforming influences of centrifugal force and the 
“ attraction of the sun and moon as if it were india-rubber.’* 
Considering all, it seems that opinions on these subjects dif- 
fer widely ; or to use a German proverb : ‘‘ Daruber sind die 
“ Gelehrten noch nicht einig.” 

To my mind there remains, no doubt, that the force of those 
celestial bodies which cause the nutation of our planets’ axis 
of rotation and the precession of the equinoctial points, also do 
cause in the movable fluid interior of the earth those move- 
ments, which I have endeavoured approximately to picture. 

Biot, Hausteen and others appear to have the idea of a mag- 
netic nucleus before me ; Humboldt objects strongly to Hal- 
ley’s views on this subject, but Halley placed his nucleus in a 
hollow terrestrial shell, while I take the dente state of our pla- 
nets’ interior into due account (see Bohn’s edition of Hum- 
boldt’s Cosmos, Vol. I, p. 163). Adhemar states concerning 
Bertrand of Hamburg : II supposait, que la terre etait creuse 
et qu’il y avait dans son interieur un gros noyan d’aimant,” 
etc. (Croli’s Climate and Time, p. 543.) I was unacquainted 
with these elder ideas, when I occupied myself first with the 
same question. 

^oie , — lu Amadee Guillemin’s “ The Heavens,” edited by 
Norman Lockyer and revised by Eichard A. Proctor, the latter 
gentleman writes on page 391, after the current and generally 
accepted explanation of tidal phenomena is given : ‘‘It must 
“ be noted, however, that although the statistical equilibrium 
“ of a tidal wave is thus accounted for, the dynamical condi- 
“ tions of the problem cannot be thus explained. On the eon- 
“ trary, if we consider only the dynamical rotations, we shall 
“find that the place of low water should be under the moon 
“ and at the opposite part of the earth, the place of highwater 
“ between these regions. Newton, Laplace, Airy and others 
“ agree in this view. The theory of the tides remains yet to be 
“ established satisfactorily. Much that has been presented in 
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“ popular treatises as part of this theory is in reality but an 
“ account of the results of observation. 

“On the let of September, 1859 two astronomers, Messrs. 
“ Carrington and Hodgson, were independently observing a 
spot, when they noticed a very bright star of light suddenly 
“ break out over it, moving with great velocity over the sun’s 
“ surface. At the same moment the magnetograph at Kew, 
“ where all the changes in the earth’s magnetism unceasingly 
“register themselves, was violently affected.” — fAmadee Guil- 
lemin’s “ The Heavens,” London, M, DCCC, LXXVI, page 52.) 


5 . — Possible Origin of Magnetism. 

To understand the nature of magnetism, it is essential to re- 
collect that more substances than iron, steel, nickel, cobalt and 
BO forth, are magnetic. 

Sir W. S. Harris, in his paper on the transient magnetic 
state of which various substances are susceptible has given the 
following table of the comparative magnetic inductive suscep- 
tibility of the following substances : — 
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Sir W. S. Harris found that by condensing the metals their 
magnetic energy was increased (Commander W. Walker’s re- 
peatedly quoted work The Magnetism of Ships,” page 17). 
From this table it will be seen that solid (which can only mean 
frozen) mercury is 100 per cent more capable of magnetism 
than the fluid mercury ; but in solid mercury the molecules 
must be closed together than in the fluid, because the former 
comprises a smaller compass than the latter, and since we 
know that the attraction of bodies increases inversely as the 
square of the distance decreases, what possible reason could 
there be to suppose that the attraction between molecules 
should not increase at the same rate, should not obey the same 
law, if the body which they constitute does contract ; in other 
words, when they are brought nearer to one another within 
the body ? Xow, if under ordinary circumstances this special 
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form of gravitation, the molecular affinity, is sufficient to keep 
the bodies together in their ordinary aggregate state, what 
must be the consequence, if by excessive pressure or by con- 
traction a surplus of affinity is created more than is required 
for the existence of the body under ordinary circumstances ? 
Nothing is more natural than that this surplus of disengaged 
affinity should make its presence known under some form or 
other, for instance, as magnetism ; this is therefore an ex- 
planation for the increased magnetic capacity in solidified mer- 
cury. We may then say : by increased density of bodies mag- 
netism is generated ; iron is an instance when by some mecha- 
nical process (external superior force) converted into the denser 
steel. 

If a magnet is heated, magnetism is lost, because it must be 
reconverted into original affinity to counteract the increasing 
centrifugal heat vibrations of the molecules. 

In soft iron (says Mr. Merrifield in his severally cited work 
‘‘Magnetism, etc., page 29) “where the magnetism must be 
“ induced, the power increases with a rise of temperature to a 
“ blood red heat. With other magnetical substances, as co- 
“ bait and nickel, the effects of heat vary ; and Faraday shewed 
“ that some substances which at ordinary temperatures are not 
“magnetic, become so when exposed to intense cold.” 

This case of iron becoming more capable of magnetism until 
heated to a certain degree is one of those exceptions which pro- 
verbally prove rules ; for Tyndall states in “ The Forms of 
“Water,” page 124: “Water is not a solitary exception to an 
“ otherwise general law. Heat expands, cold contracts, there 
“ are other molecules than those of this liquid which require 
“ more room in the solid crystalline condition than in the ad- 
“ jacent molten condition. Iron is a case in point. Solid iron 
“ floats upon molten iron exactly as ice floats upon water. 
“ Bismuth is a still more impressive case, and we could shiver 
“ a bomb as certainly by the solidification of bismuth as by 
“ that of water.” This shews that iron passing from the solid 
to the molten state at certain degrees of heat must be contract- 
ing, thereby disengaging a certain amount of molecular affinity, 
manifesting itself as increased magnetic capacity. Having 
these facts (which I cannot express better than saying that by 
increased density of bodies capable of magnetism a certain 
amount of spare affinity must appear under the form of magne- 
tism), vividly before our eyes, then it will easily be understood 
how terrestrial magnetism originated, if we throw a hurried 
glance at the earliest history of our planet. 
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“ Supposing with Helmholtz that the sun originally existed 
** as a nebulous mass, filling the entire space presently occu- 
** pied by the solar system and extending into space indefinite- 
ly beyond the outermost planet.” — (Croll’s Climate and Time, 
page 348.) 

And supposing this nebulous matter sufficiently contracted, 
that at the outer limit or surface, mass after mass had detached 
itself from the parent body, forming successively the outer pla- 
nets with their satellites, until our own planet was formed. 

Suppose X million of years ago the diameter of the earth's 
body had been 10,000,000 miles, and the attraction between two 
neighbouring molecules =m, then y millions of years afterwards 
the diameter having contracted to 100,000 miles, the attraction 
between two neighbouring molecules must have been 100‘^m, 
or 10,000 times greater ; part of this increased power of gravi- 
tation must have manifested itself as telluric magnetism, the 
rest being radiated into space as heat. 

It will be seen that I am trying to trace magnetism home to 
gravitation ; in the following chapter some more weighty rea- 
sons will be produced to support this view ; at present a few 
remarks concerning the analogy between magnetism and elec- 
tricity may not be out of place. 

This essay not being intended for a lesson in elementary phy- 
sics, the reader is supposed to be sufficiently conversant with 
the action of electricity upon magnets, or of magnets upon 
electric currents, to understand the following deduction ; but 
being unable to express better what I should expound first, to 
make the succeeding argument clearly understood, then it can 
be found in “ Natural Philosophy,” translated and edited from 
Gauot’s Cours Elementaire de Physique, by E. Atkinson, Ph.D., 
E.C.S., 2nd edition, page 501. 

“ Structure of a solenoid. — A solenoid is a system of equal 
“ and parellel circular currents formed of the same pieces of 
“ covered copper wire, and coiled in the form of a helix or spi- 
ral, as represented in the accompanying figure : — 
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“ A solenoid, however, is only complete when part of the wire 
“ passes in the direction of the axis in the interior of the helix. 

“ With this arrangement, when the circuit is suspended in 
“ the mercury cups of the apparatus, and a current is passed 
“ through, it is directed by the earth exactly as if it were a 
“ magnetic needle. If the solenoid be removed it will, after a 
“ few oscillations return, so that its axis is in the magnetic 
“ meridian. Further it will be found that in the lower half of 
‘‘ the coils, of which the solenoid consists, the direction of the 
“ current is from east to west ; in other words the current is 
“ descending on that side of the coil turned towards the east, 
“ and ascending on the west. In this experiment the solenoid 
“ is directed like a magnetic needle, and the north pole, as in 
magnets, is that end which points towards the north, and the 
“south pole that which points towards the south.” 

“ Mutual actions of magnets and solenoids. — Exactly the 
“ same phenomena of attraction and repulsion exists between 
“ solenoids and magnets as between magnets. For if to a 
“ movable solenoid traversed by a current, one of the poles of a 
“ magnet be presented, attraction or repulsion will take place, 
“ according as the poles of the magnet and of the solenoid are 
“ of contrary, or of the same name. The same phenomena 
“ take place when a solenoid, traversed by a current and held 
“ in the hand, is presented to a movable magnetic needle. 
“Hence the law of attractions and repulsions applies exactly 
“ to the case of the mutual action of solenoids and of magnets,” 

“ Mutual actions of solenoids. — When two solenoids traver- 
“ sed by a powerful current are allowed to act on each other, 
“ one of them beiug held in the hand, and the other being 
“ movable about a vertical axis, attraction and repulsion will 
“take place, just as in the case of two magnets. These phe- 
“nomena are readil}" explained by reference to what has been 
“ said about the mutual actions of the currents, bearing in 
“mind the direction of the currents in the ends presented to 
“ each other.” 

Now, if a house in all main features resembles a certain other 
building, both answering exactly the same purposes, then the 
second building must also be a house, though perhaps of ano- 
ther style of architecture and of dili’erent material ; both must 
be constructed after a similar plan. 

In the solenoid we see that a current traverses a wire in one 
direction and is conducted back spirally outside the wire be- 
yond the opposite end, and led back again inside the spiral coil 
in the original direction. 



74 


PERIODICAL CHANGE OF TERRESTniAL MAGNETISM, 


It must be the same case with the magnetic current, ema- 
nating from one pole and making its way back to the opposite 
pole, as best it may and as is well shewn by the familiar expe- 
riment : to cover a strong magnet by a sheet of paper and sieve 
iron filings on top of it ; the iron tilings, acted upon by the in- 
ductive currents, become arranged in regular curved filaments 
from one end to the other ; in the centre, where the curves be- 
come so small as to neutralize one another, no action is ob- 
served ; there is the magnetic equator. 

That this current from pole to pole takes place can be con- 
clusively shewn by introducing a strong horse shoe magnet 
into iron filings, or amongst nails, when at once solid bridges 
of filings or nails will be formed, connecting both poles in re- 
gular arches (compare Faraday “ On the Various Forces of 
‘^Nature,” pages 50 and 170.) 



N S is a magnet ; the current is supposed to emanate at N 
and enters again at S, a continuous circulation takes place, as 
in a solenoid. 
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Place some pieces of iron A, B and C (accompanying figure) 
near either pole; the current will traverse them, exciting at 
the same time the latent magnetism of the iron to join the ori- 
ginal current and attracting the iron towards the foci of circu- 
lation, the poles, like invisible arms of apolype ; add pieces of 
iron ad libitum, the effect would only be to prolongate the cur- 
rent but every piece would be traversed by it, and become a 
temporary magnet. 



Place a second magnet S' N' with reversed poles alongside 
the former and the circulation selects the nearest and best con- 
ductor (like a streak of lightning in a similar case), and the 
pieces of iron become demagnetized by the desertion of the 
current, and drop down, being no longer attracted. Break 
either of the magnets in pieces, the circulation will continue in 
each piece, everyone becoming an independent magnet ; a fiash 
of lightning passing through a magnet contrary to the current 
will reverse it and of course the poles also. 

Poles of the same name repel one another until the axis of 
the magnets are parallel to each other (if we disregard the in- 
fluence of terrestrial magnetism), and opposite poles attract 
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each other, to form one crnitiiuions current ; in both cases the 
magnetic currents obey the law to arrange themselves parallel 
to one another ; even in the bceoiul ca^e, where they have the 
tendency to form one straight line, becaur^e it cannot be denied 
that a straight line is parallel to itself. 

The attentive reader will readily obbcrve that by this simple 
theory all phenomena peculiar to magnets, witliout a single ex- 
ception, can be satisfactorily accounted for, not having recourse 
to Ampere’s somewhat complicated artiticial theory and the 
hypothetical two fluids: Austral aiulEoreal. 

According to thi> hypothesis the earth itself would be only the 
vehicle of a vast magnetic current, emanating in the antarctic 
regions and visible under favourable circumstances as Aurora 
Australis, spreading towards the equator and thence convt*rg- 
ing in regular curves towards the arctic regions, where fre- 
quently visible as Aurora Borealis. It would make no differ- 
ence if the current were travelling in the opjiosite direction; 
I have only assumed the former circulation, because the south- 
ern hemisphere is believed to possess more magnetic intensity, 
some of which might be spent by the cm rent’s passage to the 
northwm’d in meteorological phenomena (thunderstorms, etc.) 

A tangent on either magnetic current curve in any place 
Avould ]n’obably be identic with the magnetic dip ; might this 
magnetic current be the cause of atmospheric electricity and 
the returning current (through the earth) the cause of telluric 
electricity ? 

Many hypothesis have been propounded to explain the ori- 

gin of the atmospheric electricity. Some have ascribed it to 
“ be the friction of the air against the ground, some to the 
“ vegetation of plants, or the eva 2 ^oration of water. Some 
“ again have compared the earth to a vast Voltaic pile, and 
“ others to a thermo-electrical apparatus. Many of these 
** causes may, in fact, concur in producing the phenomena,*’ 
— (Gauot’s Cours elementaire de Physique, by E. Atkinson, 
London, 1875, page 403,) 

It would be interesting to know whether the motion of the 
earth s interior might be contributing to produce electricity ; 
is it possible that the secular motion, the rotatory current and 
tidal action of our iffaiiets’ ffuid interior may produce electric 
currents, perhaps from east to west, according to Ampere’s 
opinion ? 

The northern and southern lights probably are occurring in 
the highest parts of the atmospere, where it begins to become 
very ratified, in analogy of the electric light in vacuo, or rari- 
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fied vapours (compare Ganot’s Natural Phylosophy, etc., etc.) 
page 525-526. 



and south line ; magnetic ethereal matter emanates in the 
southern hemisphere, probably in decentric undulations (from 
common centres), crosses the equator in the direction of 
the arrows and enters the northern hemisphere, probably 
in Eccentric undulations (towards common centres), to cir- 
culate back again through the body of the earth towards the 
antarctic regions, and so forth ; a h, c d and e f represent iron 
masts at the poles and at the equator ; they are traversed by 
magnetic induced currents, parallel to the nearest curves in 
the direction of the arrows ; in the northern hemisphere a is 
the induced south pole ; h the induced north pole of a & ; in the 
southern hemisphere, e is a south pole and / a north pole of 
e / by induction from the earth ; at the magnetic equator the 
induced magnetic current must be horizontally somewhere be- 
tween c and d, like the arrow. 

The arrows indicate the supposed direction of this magnetic cur- 
rent ; the arrow heads present everywhere that end of the magne- 
tic needle, which on the surface of the earth is the north seeking pole. 
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The tendency of all magnets below and above the surface of 
the earth must be to remain parrallel to this terrestrial mag- 
netic circulation, and if there were a tunnel through the earth 
from one magnetic pole to the other, then the direction of the 
needle at the centre of the earth would be opposite to what it is 
on the surface near the equator. 

The reason of the terrestrial magnetic influence being so 
great in soft iron is no doubt due to this metal’s great capacity 
for atomic polarity (compare Tyndairs “ Atomic Poles ” in the 
^'Formsof Water f p. 32) the molecules arranging and disarrang- 
ing themselves instantaneou-^ly, according to prevailing magnetic 
or electric currents ; steel being harder, the molecules do not 
so easily give way ; but when arranged in a manner most fav- 
ourable to a current’s passage, they are more likely to remain 
so (Coercive Force.) Consequent points in a magnet are due to 
faulty magnetisation; the bar being touched wrongly, currents 
in opposite directions are formed and consequently interme- 
diate poles. When the pole of a weak magnet touches the same 
pole of a strong one, the current in the former may be reversed 
by the more powerful current of the stronger magnet in an op- 
posite direction, and therefore also the poles of the weaker mag- 
net would be reversed ; lightning may cause the same effect. 


— On the Coincidence of Periodical Maxima and Minima of 
Solar ^pota' with similar chamjes of Terrestrial 
Magnetic Variation. 

It is a fact well established by the labours of Schwabe, Wolf 
and others that in mean periods of about eleven years the num- 
ber and size of solar spots are subject to gradual changes; 
while Sabine, Hornstein and Lammont very early discovered a 
parallelism betw^een these changes and similar ones of the ter- 
restrial magnetic elements; both increase during about 5^ 
years, when they attain their maxima and then decrease again 
until they attain tlieir minima together; therefore it has been 
supposed by many competent authorities that terrestrial mag- 
netism must be inlluenced by a maximum or minimum of solar 
spots. I think it more likely, that both phenomena are inde- 
pendent of one another, but since they do coincide, that they 
must be caused by the same means, for the following reasons: 
Considering solar spots first, we must bear in mind that the sun 
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is a fiery mass in the process of cooling, the same as the earth 
has been in former ages. The spots are products of this cool- 
ing process, partly in the solar atmosphere (solar vapours com- 
posed of various elements condensed to solar clouds ) ; partly 
floating on the surface like floes of ice upon water ; or in the 
case of the earth’s earlier age, like what then must have been 
the first nuclei of the forming solid crust (now primary rocks ?) ; 
these slakes given, they may burst by contraction, the fiery li- 
quid springing up between the pieces, separating and flooding 
them, or the pieces perhaps may sink into the fiery deep below 
and become melted again, after which the radiation of heat 
into space (temporarily suppressed ^by the intervening spots), 
will be renewed with increased force. But it would be out of 
place to discuss here the various theories of solar spots ; my 
object only is to remind that they are a product of a cooling 
process upon the sun ; this cooling process can solely occur by 
radiation of heat from the sun’s surface into space ; therefore, 
if this process appears enhanced during about years, it is a 
direct proof that during this period the sun gradually becomes 
surrounded by a better heat conducting medium ; this medium 
being the assumed allpervading universal ether, without the 
existence of which neither the phenomena of heat and light nor 
probably those of gravitation, magnetism, electricity, (and pos- 
sibly those of sound) could not be explained. But since this 
heat conducting medium naturally must remain one and the* 
same (the assumed ether), the change or improvement which 
takes place can only occur in its constitution, and I consider it 
possible, that during one-half of the 11 years’ period its density 
may increase, during the other half it may decrease ; during 
the dense ethereal periods the radiation from the sun becoming 
more intense, the superficial parts of the sun cool more rapidly 
and the maxima occur ; during the rarified ethereal periods the 
radiation decreases, the sun’s proper heat melts the products of 
the preceding accelerated cooling process more quickly than 
they can be replaced, and a minimum of spots occurs. 

That during a maximum of solar spots a maximum of heat 
is radiated from the sun perhaps may be considered as proved 
by the discovery of Lockyer, that during a maximum period of 
solar spots the quantity of rain upon our planet is consider- 
ably more than during a minimum of spots ; (compare Kos- 
“mologische Briefe von Hermann J. Klein, Graz 1877,” page 
252) ; because more rain cannot fall, unless more water is pre- 
viously evaporated from the sea ; but more water cannot be 
evaporated, unless more heat is supplied by the sun, and more 
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heat cannot be conducted from the sun to the earth, without 
the capacity of the conductor, the ether being improved ; there- 
fore the density of the ether must be subject to periodical 
changes corresponding to those of the solar spots, and how that 
is likely to effect terrestrial magnetism we shall see presently, but 
consider first, how this change of density possibly may happen. 

If our imagination and theories fill endless space, where 
everything is subject to eternal motion, with assumed universal 
ether, we have no right to suppose that it should not partici- 
pate in the motion of the stellar systems ; and since all its 
known actions, as transmission of heat and light, are undula- 
tory, then periodically ethereal waves of greater and lesser den- 
sity may be sweeping through our planetary system, from 
worlds beyond and towards worlds beyond, perhaps analogue 
to swarms of meteorites, radiating in certain periods from cer- 
tain points of the firmament ; this ether being possibly not only 
the element in which all stellar systems are moving, but also 
the element, the force, by which they are being moved ; for I 
think the possibility can be shown that the supposed ether may 
be the source of gravitation, the very thing which keeps the 
atoms of all matter near one another, leads or attracts them 
towards each other, and in solids, cements them together. 

There is a high degree of probability that the ether filling 
the space of our solar system be moving round the sun in the 
same manner as the planets ; because if the space were filled 
by the bodies of the system in former ages (dissolved as we 
might say in ether), as nebulous mass, concentrating after- 
wards into the various celestial bodies rotating round the sun m 
the same direction, what inducement could the ether have to do 
anything else But ours is not the only solar system in 
space ; ours is surrounded by innumerable neighbouring ones, 
each possessing no doubt its own revolving ethereal atmos- 
phere. Now, the ethereal undulations from one system must 
be traversing the undulations of the other systems ; because if 
not, we would simply not be aware at all of the existence of 
other worlds ; and that, when two or more crests of ethereal 
waves are co-existing (overlapping, superposing one another) 
in our solar system, the maximum influence of ether is mani- 
fested by increased radiation from the sun and consequently 
more considerable formation of solar spots and greater inten- 
sity of all terrestrial phenomena connected with the same pe- 


* “ Olbers maintained, that this fluid could not be at rest, but must 
rotate directly round the sun.” (Humboldt’s Cosmos, voi. HI, p. 48;. 
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riod. But when the troughs of two or more ethereal waves 
occur together, then the intensity of all phenomena concerned 
will be less, analogue to the interference of light and other 
waves ; this interference of ethereal waves would be acting on 
our system like bellows on a furnace, and from other stars pos- 
sibly our sun might appear as a star of periodically variable 
light ; or perhaps we may view our dense ethereal periods as 
the sum or accumulation of ethereal waves from the myriads of 
stars and nebulae in the milky way ; or as waves overtaking 
or meeting the sun on his presumed passage through space. 
It may be remarked here that the mean periods of about 11 
years are by no means very regular ; (compare the tables in 
Dr. Klein’s “ Kosmologische Briefe,” 2nd edition, page 220.) 



A is the solar system in space ; B, C, D and E are to repre- 
sent neighbouring stellar systems, and the circles ethereal un- 
dulation crests ; where they coincide, maxima of density take 
place ; where the intermediate spaces—the troughs — coincide, 
minima of density will happen. 
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How ethereal waves, therefore also maxima and minima of den- 
sit}", may affect the phenomena in question is well suggested by 
Alex, von Humboldt, in the English edition of his Cosmos, trans- 
lated by E. C. Ottc, Loudon, 18G8, Yol. HI, pages 39 and 40: — 
The numerous investigations that have been made in re- 
cent times regarding the intimate relation between light, heat, 
“ electricity, and magnetism, render it far from improbable 
“ that as the transverse vibrations of the ether which fills the 
“ regions of space give rise to the phenomena of light, the 
“ thermal and electro magnetic phenomena may likewise have 
‘‘ their origin in analogous kinds of motion (currents). It is 
“reserved for future ages to make great discoveries in refer- 

“ ence to these subjects.” 

“If electricity moving in currents develops magnetic forces, 
“ and if in accordance with an early hypothesis of Sir William 
“ Herschel, the sun itself is in the condition of “ a perpetual 
“ “northern light.” (I should rather say of an electro-magne- 
“ tic storm), we should seem warranted in concluding that so- 
“ lar light, transmitted in the regions of space by vibrations of 
“ ether, may be accompanied by electro-magnetic currents.” 
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In preceding figure W E is the terrestrial equator, C C is the 
tropic of Cancer, O' C' the tropic of Capricorn, N S are meri- 
dians from 2 to 2 hours ; for the sake of simplicity and facility 
of demonstration we consider these meridians also as magnetic 
ones ; the dotted lines M M' are to represent the magnetic 
curves of force between the two hemispheres, according to the 
theory deduced in the preceding chapter; the circles are in- 
tended to denote waves of luminiferous ether striking the equa- 
tor at noon during the equinoxes immediately below the sun ; 
the effect would be the following : under the sun the supposed 
lines of magnetic force being struck under a right angle can de- 
viate neither to the eastward nor westward and no diurnal varia- 
tion will shew ; but to the right they would be slightly deflected 
by the circular (or rather spherical) solar waves and the magnet at 
4 (having the tendency to remain parallel to the lines of magnetic 
force), would show westerly diurnal variation ; at 6, easterly, and 
at 5, none ; to the left the magnetic curves of force would be 
deflected the opposite way and more powerfully so, because the 
ethereal undulations moving with the sun from E. to W. would 
act on the lines of force like a vessel’s bows ploughing through 
the seas, throwing up other waves in advance ; and a magnet 
at 1 would shew easterly, another one at 3 westerly, and one 
at 2 no diurnal variation. 

During the summer solstice the same phenomenon would 
take place at G C, during the winter solstice at C' O', thus ac- 
counting for annual variation and why there should be a zone 
near the equator, which alternately, according to the declina- 
tion of the sun, exhibits the phenomena of the northern or the 
southern hemisphere. 
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In the above figure to the left is the earth at the summer 
solstice, and the undulatory hues conuectiug the earth with the 
sun are to indicate ethereal waves, encircling the earth by in- 
flection round it, converging near the hour angle of 12 h., like a 
divided stream under the stern of a vessel at anchor, producing 
the second tidal wave of diurnal magnetic variation. 
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In former ages wlien the earth ^as a nebulous mass, com- 
parable almost to ethereal matter itself, these undulations (or 
radiations ?) may have carried nebulous substance along with 
them towards a point X, and during the winter solstice towards 
a point Y, forming a conical tail (like a vortex) in the direction 
of the radius vector, as is still the case with most comets. 
Now if these ethereal undulations can be allowed as producing 
diurnal and annual variation, it is easy to see how greater or 
lesser density of the ethereal medium will influence magnetic 
variation in the same periods with the greater or lesser fre- 
quency of solar spots. 

It will be noticed that this is the 3rd suggestion advanced to 
account for dmrnal variation ; the first was displacement of the 
earth’s internal magnetic nucleus ; the second was tidal mo- 
tion of the earth’s fluid interior ; I would be most in favour of 
this last explanation, provided the regular turning hours of 
daily variation are not subject to secular change. 

The various calculations introduced in several places of this 
essay are only to answer the same purpose as the diagrams, 
which are grossly exaggerated to make them more graphic ,• 
they are intended to illustrate the principle and nothing more ; 
the data for correct calculations not yet being given, which is 
much to be regretted. 

Humboldt says in the Cosmos that the African node (point 
of intersection between geographical and magnetic meridians), 
has been advancing to the westward, rather less than half a 
degree annually, and he thinks that the magnetic North Pole 
might be moving from west to east, the South Pole from east to 
west; in the Admiralty Manual it is stated that the system of 
magnetic lines m the northern hemisphere appears to be mov- 
ing to the westward, in the southern hemisphere towards the 
eastward. My opinion still is, after reconsidering carefully the 
limited material which gradually has come under my notice 
W’hile writing these several chapters, that both magnetic poles 
are moving from east to west, about half a degree per annum, 
more or less ; possibly the southern one somewhat slower than 
the northern one, for reasons stated in a previous chapter of 
this appendix. 

The magnetic North Pole of the variation charts for 1860 is 
still placed in the same position, where Captain Poss found it 
1830, though I believe in 1860, it must have been from 12° to 
15° more to the westward, and perhaps it would be more prac- 
tical and useful to verify its position from time to time, than to 
be struggling in vain after the geographical pole. 
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If I dare to bring this Essay before the public in spite of its 
imperfections and many shortcomings, it is because I cherish 
the hope, that some more competent authority, commanding 
more information, leisure, and means, than myself, might under- 
take and succeed to sift the erroneous from the truth, to make 
the latter more readily acceptable. 

yote. — Dr. Herman J. Klein states in his ‘‘ Kosmologische 
Briefe ueber die vergangenheit, gegenwart uud zukunft des 
weltbaues,” Graz, 1877, p. 252-253, that Zoellner tried to 
show the casual connection between the variations of terres- 
trial magnetism and the state of the sun’s surface, while Horn- 
stein at the same time demonstrated, that declination, inclina- 
tion and horizontal intensity are subject to periodical changes 
of 26.33 days’ duration, and that they can only be considered 
as caused by the rotation of the sun ; from this period the sun’s 
true rotation would be found to amount to about 24.55 days, 
as deduced by Sporer from direct observations of the sun’s 
equatorial zone. 

If this influence of the sun's rotation can be accepted as 
existing, than it would prove that the magnetic axis of the sun 
does not coincide with his axis of rotation, (analogue to our pla- 
net), and during one half solar revolution one solar magnetic 
pole would present itself to the terrestrial magnetic apparatus, 
repelling the latter’s pole of the same name and attracting the 
opposite one ; during the other half solar revolution attraction 
and repulsion of the terrestrial poles would of course be rever- 
sed, the whole phenomenon becoming rather complicated by 
the earth’s daily revolution, its changing distance from the sun 
and the latter’s changing declination. Admitting that the 
earth be influenced by magnetism from the sun, than we must 
also admit, that the earth by its revolution across the field of 
solar magnetism may generate electric currents (atmospheric 
electricity, etc.) analogue to revolving metal and other bodies 
across the field of terrestrial magnetism (compare Deschanel’s 
Natural Philosophy, by Professor J. D. Everett, London 1873, 
pages 759-760) ; but then the interesting question presents it- 
self : why should the sun’s magnetic axis not coincide with the 
axis of rotation ? perhaps the answer might be that the sun’s 
magnetic axis has the tendency to set at a right angle to the 
plane through the centre of gravity of the whole solar system, 
the latter differing, according to Laplace nearly F 34' 15" from 
the plane of the ecliptic, and the plane of the ecliptic forming 
an angle of about T with the plane of the sun’s equator. Ano- 
ther interesting question would be : “ are the magnetic poles of 
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the sun of the same nature, as the corresponding ones of the 
earth and other planets, or are they opposite ?” 

Xote . — Since the manuscript has been returned to me, to see 
the proofs of the woodcuts, I have had the good fortune of read- 
ing Sir W. R. Grove’s Correlation of Physical Forces (London 
1874). in which on page 122 the following passage occurs, 
which I consider highly corroborative of my views of universal 
ether : Ether, which term we may apply to the highly attenu- 
ated matter existing in the interpianetory spaces, being an 
“ expansion of some or all of these atmospheres ” — (of the sun 
and planets, etc.) — “ or of the more volatile portion of them, 
“ would thus furnish matter for the transmission of the modes 
‘‘ of motion which we call, heat, light,” etc. 

The same eminent philosopher says in the just mentioned 
work, page 197 : ‘‘If magnetism be, as it is proved to be, con- 
“ nected with the other forces or affections of matter, if elec- 
“ trical currents always produce, as they are proved to do, lines 
“ of magnetic force at right angles to their lines of action, mag- 
“ netism must be cosmical, for where there is heat and light 
“ there is electricity and consequently magnetism. Magnetism 
“ then must be cosmical and not merely terrestrial. Could we 
“ trace magnetism in other planets and sun’s, etc., it would be 
“ a great step. . . . Mr. Airy suggests that currents of 

magnetic force having reference to the solar hour are de- 
tected, and heein to produce vortices or circular disturbances 
“ and he invites farther co-operative observation on the sub- 
“ ject, one of the highest interest, but at present remaining in 
great, obscurity.” 

“ Messrs. De la Rue, Stewart and Loewy were publishing a 
** paper, in which a new theory of sunspots is discussed. — In 
“ tills paper all differences of luminosity on the surface of the 
“ sun are referred to the same cause, namely, the presence to 
a greater or less extent of a comparatively cold absorbing 
atmosphere. (Guillemin’s “ The Heavens,” p. 44.) 

The Sun s AtmnnpJiere . — “ It is not at all unlikely, that it 
‘‘ may even turn out to have no upper limit, but to extent from 
“ the suu indefinitely into space.” — (Ibid, p. 49.) 


RETROSPECT AND CONCLUSION. 

It rnay not be out of place at the close of these chapters 
briefly to review the main features of the theory as follows 
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Eevolution of the magnetic poles round the geograpLicalone 
in about (roughly speaking) 3 of a millennium, probably in an 
epicycloidal track from east to west. 

The revolution of poles is brought about similarly, as the west- 
ward tendency of the exterior ocean by the mutual attraction be- 
tween the celestial bodies and the earth’s interior fiery fluid 
conjointly with the quotidian revolution ; — the liquid portion of 
our planet revolving slightly slower than the solid, amounting 
perhaps to about w degree per annum. 

The internal fiery fluid contains a nucleus of great density 
(owing to the stupendous effect of superincumbent pressure by 
gravity),^ therefore of great magnetic capacity and coercive 
force, as must be inferred from Faraday’s and Harris’s experi- 
ments ; Dr. Joule says “that steel would be compressed to ^ of 
its volume at the centre of the earth.” To this extremely 
dense, perhaps even solidified nucleus, we must look as the seat 
of terrestrial magnetism, round whose poles ail magnetic mat- 
ter collects like a liquid armature ; its axis does not coincide 
with the axis of rotation, because again owdng to the mutual 
attraction of the heavenly bodies and that part of the terres- 
trial spheroids internal molten mass, contained in the protu- 
berance at the equator, causing a circuit of current in the fluid 
interior, which tends to elevate the axis of the nucleus at a 
right angle with the ecliptic ; this tendency conjointly with the 
daily revolution results in an eccentric circulation of current 
containing the magnetic nucleus ; the strength of current being 
influenced by aphelion and perihelion, apogee and perigee, op- 
position, conjunction, quadrature and decliijatioii of the celes- 
tial bodies ; an unequal power of attraction being brought to 
bear at different times on different portions of the current, is 
likely to cause irregularities in its shape and motion, to which 
of course the liquid armature must accommodate itself, causing 
thereby an unsy metric distribution of the magnetic foci of un- 
equal force ; and possibly even a retardation of motion of the 
magnetic south pole, which irregularities are reflected by cor- 
responding ones on the surface of the planet in the system of 
magnetic lines, although the latter no doubt are partly also due 
to the configuration of land and sea, and to the projection upon 
an ellipsoidal surface from an eccentric internal position. 

Annual and diurnal variation are supposed to be caused by 

* “It has been computed at what depth li^juid, or^ even gaseeus 
“ substances would from the pressure of their own superimposed strata, 
“ attain a density exceeding that of Platinum or even Iridium.” (Hum- 
boldt’s Cosmos, Tol. I., p. 163.) 
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the magnetic nucleus describing a circle round its mean daily 
position during a revolution of the planet in the opposite direc- 
tion (which ioriner movement the magnetic poles of course 
must follow) in the following manner : — 


M 



Let A E B W be the earth and M the power of attraction of 
the celestial bodies at new moon, which will attract A most, 0 
less, and B least ; the formation of the flood wave, W Q/ E is 


PERIODICAL CHANGE OF TERRBSTRIAL MAGNETISM. 


89 


the consequence, which de facto makes the terrestrial hemis- 
phere W A E lighter, than the opposite one W B E ; to restore 
the centre of gravity of the whole globe W A E B, some con- 
tents of the planetary shell must move and the centre of the 
nucleus is transferred from C to D ; now if B has been at- 
tracted towards C by a centipetal force proportional to (B C)^, 
then after the transfer of the nucleus from C to D, the point B 
must be attracted inversely less, as the square of the distance 
(B D)* has increased; the consequence of this will be the move- 
ment of B to y3 > formation of the second flood wave 

W y3 J supposing the excess of attraction exercised by M 
upon the hemisphere W A E equal to a power capable of lift- 
ing one million of tons, than ^ million tons of matter must 
shift from the hemisphere W B E into the former, (or the nu- 
cleus from C to D), to restore the disturbed equilibrium of the 
whole. The earth revolving from west to east and D, having 
the tendency to remain in the direction of strongest attraction 
M, must describe a circle in the opposite direction ; at other 
times than new moon, the nucleus would be moved by the pa- 
rallelogram of forces of solar and lunar attraction. 

From this it would appear that the centre of gravity of our 
planet were not geocentric, an occurrence which will seem less 
strange (besides the reasons already mentioned), if we consider 
the fact that even the position of the central body of the whole 
planetary system is not always in the mathematical centre of 
the latter, “ but it actually rotates round the common centre of 
“ gravity of the system, which occasionally falls within itself, 
“ that is to say, remains within the material circumference of 
“the sun,” (Ottes, Eng. transl. Cosmos, Vol. I, page 134) and 
“in September 1827, Schwabe discovered the eccentric posi- 
“tion of Saturn, afterwards confirmed by Harding, Struve, 
“Herschel and South,” (ibid, Vol. IV, 521). Anyone acquaint- 
ed with electric phenomena will conceive, that by such motion 
and commotion within the earth, electric currents should be ge- 
nerated, which joined to the probable magnetic capacity of the 
nucleus, will easily account for the existence of terrestrial mag- 
netism ; electric knowledge “ has also thrown much light on the 
“internal action of terrestrial forces, since magnetism has been 
“ recognised as one of the simplest forms under which electri- 
“city is manifested'’ (ibid, Vol. 11, 727). 

The description of magnetic currents given in the 5. Chap, 
of the Appendix as a peculiar solenoid-like closed circuit, well 
explaining all magnetic phenomena, I think not undeserving of 
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oonsicle ration, and it would be interesting to learn, if my view 
f tidal motion could be couiirmed (4. Chap. Appendix.) 

In the Journal of the jS» or th- China Branch of the Boyal Asia- 
tic Society, new series, No. X, Shanghai 1876 (Appendix II) 
some highly interesting remarks are contained by the Bev. 
Father M. Dechevreus, S. J.: “ J’ai tout dernierement recon- 
“ nue que ces briques ” (some building material used at the Zi- 
ka-wei observatory, nearly four miles from Shanghai), “pro- 
^‘venant du Tchd-kiang, sont notablement magnetiques (celles 
“ qui vieunent de Tien-tsiu ou du Tche-ly le sont an meme de- 
** gr4) et que la correction a apporter a ces dernieres observa- 

tioDS est assez forte.” 

‘^Pendant la nuit le mouvement de i’aiguille, chaque fois que 
“j’ai fait des observations de 24 heures, a ete excessivement 
faible et difficile a saisir avec le declinometre (this would 
appear favourable to the view attributing diurnal variation to 
thermo-electricity by the sun, but Humboldt and Sabine assert, 
that it makes no difference in the daily turning hours, whether 
the sun rises very early in summer, or very late in winter ; the- 
refore 1 beblieve my suggestion of ethereal waves in the last 
chapter of the appendix a more likely explanation), In another 
place the able Zi-ka-wei observer states : “la decliuaison mag- 
“netique a Zi-ka wei en 1874-75 aurait en moyenne, dans Fin- 
“ tervalle de 24 heures presente 3 minima orientaux et 3 max- 

“ima occidentaux.” - . . 

** Telle est la marche g^nerale du phenomene ; en hiver le ma- 
“ximum du matin se piesente apres 6 h.; de meme le mini- 
“ mum du soir se rencontre avant 5 h. ; de telle sorte que dans 
“rintervalle de 12 heures, on pent observer dans la courbe 
semi-diurne deux minima et deux maxima; bien plus j’ai et4 
“ assez etonne plusieurs fois,” (on full and change of the 
moon ?), entr’autres jours le 6 Fevrier 1875 ” (new moon about 
4 p.m.), *‘de constater Texistence, dans le meme intervalle de 
‘‘temps, de trois mouvements complets de va-et-vient tres-bien 
“marqu4s et presque d’egale amplitude are these daily fluc- 
tuations indicative of the 3 distinct influences by circular mo- 
tion of the nucleus, by the daily ethereal flood wave (Chap. 5., 
Appendix), and by the internal tides of the molten mass (Chap. 
4., Appendix), the latter dependent on a “ subterranean es- 
“ tablishment of the port ” ? 

Humboldt, to whom the science of terrestrial magnetism 
owes so much, repeatedly suggests various plans for investigat- 
ing thoroughly these interesting and important phenomena, a 
correct knowledge of which is of consequence in surveying, en- 
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giiieering, mining, travelling, strategy, etc.; but to no one more 
than the navigator, the shipowner and insurance companies 
especially since the large introduction of iron and steel into’ 
ship building. 

The fragmentary character of these pages is due to their 
being written at different periods of the present S. W. mon- 
soon (1878), as the necessary information, however, scanty, 
gradually became procurable, and without the valuable assist- * 
ance of the gentleman already named, and the kindness of the 
president, secretary and council of the N.-C. B. of the B. A. S. 

I would not have been enabled now to submit to the test of 
public discussion and criticism this essay on Periodical Change 
of Terrestrial Magnetism, 


SECOND APPENDIX TO PEEIODICAL CHANGE OF 
TEHEE STEIAL MAGNETISM. 

Yarioxjs Supplementary Eemarks. 

Eegretting not to have been able to introduce the following re- 
marks in appropriate places of the various preceding chapters, 
I must apologize for intruding them now ; but I could only 
lately write them, after the works quoted had come into my 
possession from the estate of a distinguished and much lament- 
ed late member of the N.-C. B, of the E. A, S. 

In the journal of the latter Society, No. 2, May 1859, page 
222, Captain (Yice-Admiral Sir Charles) Shadwell, C.B., H. M. 
S. tlighjiler, states from personal and Sir Everard Home’s ob- 
servations that in Singapore, Hongkong, Shanghai and adja- 
cent places the dip (inclination) of the magnetic needle is in- 
creasing and says page 221 “ all these changes can be account- 
ed for on the supposition of a gradual increase in the amount 
of the vertical component of the magnetic intensity of those 
places.” 

I beg leave to point out how the increasing magnetic dip in 
question is explainable by the theory which I have had the ho- 
nour of bringing before the same Society. Captain Eoss found 
the magnetic North Pole, A. D. 1830 at about 97° west of 
Greenwich=:141i® east of Shanghai; allowing about west- 
erly motion per annum would have placed the same pole for the 
year 1753 in 58^'’ west of Greenwich, i.e. on the meridian of 
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Shanghai bdoic the geographical North Pole, when the dip at 
Shanghai probably may have been near 40 degrees, because 
that is the amount rough !y, according to the inclination chart 
of the Admiralty Alanuai at 180° from the magnetic NoithPole 
in Shanghai latitude, 31® north ; and about the year 2113 when 
the magnetic pole should pass the meridian of bhanghai above 
the geographical pole, the dip will probably be about 60®, be- 
• cause that is at present approximately its amount due south of 
the magnetic pole for Shanghai latitude. 

These suppositions accepted, it would be clear that since say 
1753 until about 2113 the dip at Shanghai must be increasing, 
because the magnetic pole in its secular revolution is approach- 
ing the latter place, and the nearer the pole, the greater the 
inclination of the needle. The same reasoning holds good con- 
cerning Singapore, although .it has southern inclination; the 
magnetic pole to the southward of Australia iu its westerly 
motion is approaching the meridian of Singapore, therefore the 
dip must increase. Sir Charles Shadwell also calls attention 
to the anomaly, that at AVoosung, 10 miles to the northward of 
Shanghai, the dip on the 26th November 1858 was 45® 2' 
north, 16-17 minutes less than at the latter place on the 10th 
of June (45® 18' N.) aud on the iGtli December (45® 19^ N.) 
Consulting the same Society's Journal, new series, No. X, 2ad 
Appendix, Shanghai 1877, it will l>e found that on the 3rd Oc- 
tober 1875 the dip at the Zi-ka-wei observator5" was 46^ 26' 15'' 
north, and next month 21st November 46® 9' 38" north ; the 
actual greatest difference may probably have escaped observa- 
tion, because unfortunately for 1875, from April to December, 
only 34 observations are recorded ; the amplitude of horizontal 
variation, more extensively observed, has certainly been great- 
er ; for the Eev. Fere M. Dechevreus, S.J., states in the same 
place the greatest difference to have been 21.51 minutes. From 
this great difference at one and the same place in less than two 
months’ interval it appears doubtful, whether the anomaly 
pointed out by Sir Charles really does exist, or whether it baa 
been only accidental ; the same remark applies to the observa- 
tions at Kintang and Ningpo of the same paper. 

There is always a fleet of native and foreign men of war in 
the port of Shanghai ; there is a harbour master’s station and 
a telegraph office now at AVoosung; might it not be possible to 
make arrangements for taking a series of dip observations near 
AVoosung, simultaneously with the Rev. Jesuit Fathers at the 
Zi-ka-wei Observatory, to discover the true state of the magne- 
tic elements in the vicinity of this influential emporium of cos- 
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mopolitan enterprise ? It is of interest and importance to 
study the variation of the magnetic elements in these parts of 
the world, in order to understand the nature of that peculiar 
oval of western variation, in which Shanghai is situated, and 
which, judging from Bohn’s edition of Humboldt’s Cosmos, Vol. 
I, pages 174-175, at Columbus’s time must have been in the 
Korth Atlantic between the Azores and the shores of the new 
continent ; ‘‘ We can with much certainty fix upon three places 
‘‘in the Atlantic line of no declination for the 18th September 
“ 1492, 21st of May 1496 and the 16th of August 1498. The 
“ Atlantic line of no variation at that time ran from E, to 
“ S. W.” — (corresponding to that portion of the oval now be- 
tween the Philippine Islands and the Pacific Ocean to the east- 
ward of Japan,) — it then touched the South American continent 
“ a little east of Cape Codera,” etc., — which latter line may 
have been the one now passing through Australia. Too much 
reliance, however, cannot be placed on those early observa- 
tions, either european or oriental, for on page 175 of the same 
volume we read that in Paris 1669 the variation was null, 
while other authorities give the year 1663 ; on page 174 we 
find on the 13th September 1492 the “ line of no variation was 
“ 3^ west of the meridian of the island of Flores ” — and in the 
Vth Volume of the same work, page 54, we see that the same 
line on the same date was 2^** east of Corvo, Azores Islands. 
It is therefore all the more an important duty for the present 
generation to investigate the magnetic changes more minutely. 
From Columbus’ time to its present position this interesting 
oasis of western declination would have performed about 
half a revolution round our planet from east to west in 
somewhat more than three centimes. Humboldt suggests 
repeatedly various plans for discovering the true state and na- 
ture of terrestrial magnetism; the best proceeding perhaps 
would be, to establish an international commission by special 
delegates from all civilized nations, to ascertain four or five 
times every century by numerous land and sea expeditions after 
well concerted plans the exact state of the magnetic elements 
all over the globe, in connection with the fixed magnetic ob- 
servatories already existing ; the expenses to be borne propor- 
tionally by all governments concerned. In Vol. II, No. 1 of 
this Society’s Journal, Shanghai 1860, page 95, a supplemen- 
tary memorandum by Admiral Shadwell is contained with some 
additional useful information concerning the magnetic elenaents 
in these regions, and I am confident, that by some more reliable 
observations taken in the present century the westward move- 



94 


PERIODICAL CHANGE OF TERRESTRIAL MAGNETISM. 


ment of tlie ellipse of western declination in eastern Asia can 
be proved. 

In No. XI of the same Society's Journal, Shanghai 1877, in 
a paper by Dr. J. Edkins “ On the Variation of the Compasp as 
observed in China in the Vlllth, IXth, Xlth, XII th and XVIItli 
** Centuries," much valuable information is contained. Dr. 
Edkins says, page 140, that Mr. Wylie cited a passage from 
Su-kwang*ki, which states : ‘‘there is a variation for every 
“ place. In Peking the variation is 5° 40' east; this is found 
“ in his work Li-yi page 139 : “ hence we learn that the va- 
“riation was eastern in China in A. D. 713 and at about A, D. 

“ 900. After that it became western and was so about A. D. 

“ 1080 and nearly a century later, at the time of Lai-wen- 
“ tsiun." Dr. Edkins thinks, that since the Tang dynasty the 
needle may have had western declination and exchanged it 
again for eastern, two or three times. “ Shen-kwa is quoted 
“ as saying that in the place where he was writing the needle 
“ persistently pointed to pi?ifj-iveL Transferred to our compass 
“this is the same as 15° to the west of north." From a re- 
mark on page 142 it seems that in 1080 and 1160 the variation 
in China was westerly, in the latter year. 

Dr. Edkins arrives by means of GanoCs Physics, translated 
by Atkinson, at the same conclusion, to which I have been led 
by Muller- Pouillet'a work. It may not be uninteresting to 
reproduce here, from the transactions of the China Branch of 
the Boyal Asiatic Society, part 1st, Hongkong, 1848-50, p. 163, 
the following curious precept for magnetisation from the Chinese 
cyclopasdia Tuug-teen-shaou, as extracted by Dr. W. A. Har- 
land : — 

“ To make Needles point to the South , — Take of Vermillion, 
“ orpiment and iron filings of each several fun (one fun equal 
“ to 6.4 grains avoirdupois), reduce them to an impalpable pow- 
“ der, and mix together with blood from the comb of a white 
“ cock. Twenty or thirty needles are to be mixed up with this 
“ composition, well folded in paper and placed in a furnace 
“ where they are to be exj^osed to the highest heat of a char- 
“ coal fire for seven days and seven nights. They are then to 
“be taken out and folded up in a piece of flesh for three days, 
“ after which they may be removed and placed on the surface 
“ of water to ascertain whether they turn towards the south 
“ and are fit for use." Iron possessing the greatest magnetic 
capacity, when red hot, it is not impossible that the needles 
may acquire magnetism by induction from the earth, especially 
if placed parallel to the maguctic dip, which induced magne- 
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tism may become permanent, if the needles by the described 
procedure, (brisk insertion, whilst hot, into flesh), have become 
hardened, converted into steel. The Chinese do not seem to 
have discovered the magnetic inclination. It appears, that the 
manifestation of magnetism is more dependent on the extent of 
surface, than on the mass of magnetic bodies ; an empty iron 
tank, for instance, according to Commander W. Walker, E.H.,. 
exercises the same influence on a compass, as a solid mass of 
iron of the same size ; therefore it may perhaps be possible to 
give a greater directive force to the mariners’ compass card by 
using hollow magnets in its construction, thereby increasing 
the magnetic surface of the apparatus, without increasing ita 
weight. 

The importance of the superficial area of magnets is further 
illustrated by the fact that several magnets closely joined toge- 
ther to form a magnetic battery, possess less magnetic inten« 
sity, than the sum of intensities of the individual magnets would 
amount to ; simply because the battery exposes and affords less 
surface to the display of magnetic currents, than the surfaces of 
the single magnets amount to, when separated. Perhaps some 
desirable information concerning local magnetic changes can be 
derived from Japanese or Dutch authors, on account of the lat- 
ter’s early connection with Japan and Formosa ; instructive re- 
cords of these phenomena in China and Japan may also be con- 
tained in the Portuguese and Spanish archives in Macao and 
Manila. The following series of magnetic observations in the 
vicinity of the head quarters of this Lranch of the K. A. S.^ 
Shanghai, are by high authorities, and extracted from the So- 
ciety’s Journal : 

June 1843, dip by Sir E. Home, 44° 75 ' N. 

June 1858, dip by Sir C. Shadwell, 45° 18' N.; declination, 
2® 29' W. — Eace Course. 

June 1858, dip by Sir C. Shadwell, 45° 19' N.; declination,. 
2° 82' — Consular Flagstaff. 

A. D. 1875, dip by Father M. Dechevrens, 40° 15.8' H.; de- 
clination, 1° 59.82— Zi-ka-wei. 

A. D. 1874-1875 ; intensity, horizontal, 6.94867 ; vertical, 
7.25868. Total, 10.04850. 

In Deschanel’s Natural Philosophy by Professor Everett,. 
London 1873, page 633, the following passage occurs : ‘‘As to 
‘•dip, its amount at Paris has continued to diminish ever 
“ since it was first observed in 1671. From 75 it has fallen to 
“ 66®, its present value. As its variatiuus since 1803 have been 
“ scarcely sensible, it would seem to have now attained a mi- 
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“nimum to be followed by a gradual increase.*’ By an in- 
spection of the figures on page 631 of the same work, it will be 
remarked that the isoclinal hues form more or less regular el- 
lipses round the magnetic poles, which in several parts of their 
configurations almost coincide with the parallels of latitude for 
some distance ; such a coincidence of secular motion has pro- 
bably happened in 1863 at Paris, when the dip will appear sta- 
tionary for some time. A similar thing may happen in regard 
to the wei^tern decimation in China ; the greater axis of the oval 
running north and south, the northern and southern parts of 
the oval isogonic lines will nearly coincide with the parallels of 
latitude, and when the maximum of western variation is reach- 
ed at any place it will remain stationary for some time, and 
then it will decrease. This hypothesis applied to the above 
table from the Society’s Journal, it would appear, that since 
Sir Charles ShadwelFs observations of the declination the north 
and south axis of the oval must have been passing towards 
the westward. 

According to the international code of signals, London 1877, 
page 233, the magnetic declination has decreased about a 
quarter of a point during the last fifteen years in England. By 
a careful perusal of the Admiralty Manual of Scientific En- 
quiry, London 1871, my opinion concerning tidal motion ap- 
pears confirmed by the following sentences ; “ With regards 

“ to the stream of flow and ebb, they are often not merely two 
‘‘streams in opposite directions at different times of the tide ; 
“ they generally turn successively into several directions, so as 
“ to go quite round the compass in one complete tide, either in 
“the direction N. E. S. W. with the sun (in places to the 
northward of the sun ?) — “ or X. W. S. E. against the sun,” 
pages 71-72 — (in positions to the southward of the sun ?) — “In 
“ all laud areas in the northern hemisphere the wave of high 
“ water tends to revolve round the coast in the direction of the 
“ hands of a watch and in like areas in the southern hemis- 
“ phere against the hands of a watch ; leaving out of the qiies- 
“ tion the theoretical (Mr. Garrick’s) considerations, on which 
“ are based these results, the degree of truth contained in the law, 
“ regarded merely as empirical, is wofthy of very severe scrutiny.*' 
Much less appears actually to be known yet of tidal move- 
ments than is generally supposed; “ the general progress of the 
“tide wave along even the most frequented shores is still im- 
perfectly known ; and about the connection of the tides over 
“ the general areas of large oceans we are as yet entirely in the 
“ dark ; there is therefore an ample field of important and use- 
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‘‘ ful discovery in this subject,’’ (page 78) and “ in the central 
“ parts of the Pacific the tides are small and anomalous, for 
“they do not clearly depend on the moon,” etc., etc. It is pos- 
sible, that the last mentioned phenomenon may be due to the 
very probable fact, that the earth’s solid crust covered by the 
Pacific may be thinner, than at other portions of our planet and 
therefore the outer crust, ocean and interior fiery fluid matter 
together yielding more equally “ to the deforming influences of 
“ centrifugal force and the attraction of sun and moon,” (Mr. 
Kingmill’s Borderland of Geology and History, page 5), which 
would certainly have the influence of letting the oceanic tides 
appear “small and anomalous.” 

The same remark applies to Batavia ; “ by accurate observ- 
“ ations made in 1839 at Ourust, it seems that the tides and 
“ rise and fall are not subject to fixed rules. The mean rise 
“ and fall was two feet, and the maximum and minimum four 
“ feet.” (Findlay’s Sailing Directory for the Indian Archipe- 
lago, China and Japan, London, 1870, page 613.) 

I must acknowledge with thanks that I have been under ob- 
ligation, when writing this second appendix, to the kind assist- 
ance of Mr. John Christie, chief engineer of the China Naviga- 
tion Company’s steamer Chefoo. 

After the above lines had been sent to press, I have been fav- 
oured by the urbanity of the talented and zealous director of 
the magnetic and meteorological observatory at Zi-ka-wei, the 
Eev. Father Marc Deehevrens, S.J., with his reports for 1876- 
77 and a general resume for 1878, from which the following 
facts are extracted : — 



1876 

1 1877 

1878 

Declination 

2° 1'24"W. 

2° 1'21"W. 

2° 0'04"W. 

Inclination 

46° 13' 43" N. 

46° 13' 38" N. 

40° 13.4' N. 

Horizontal] Compo- 

6.95131 

6.9637 

6.9770 

Vertical jnent ... 

7.25602 

7.2684 

7.2815 

Total Intensity 

10.04924 

10.0656 1 

10.0846 


The learned and Reverend Father states in regard of the 
mean values for the inclination and intensity in 18^8 that dur- 
ing the months of May and June the observations had to be 
interrupted : “ les travaux d’agrandissement de notre salle 
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“ magnetique m’ont force a interrompre les observations direc* 
‘‘ tes d’inclinaison et dlntensite.’* 

In his “Bulletin des Observation de 187G” Father Pee- 
hevrens describes an ingenious apparatus in use at Zikawei ; 
“ cet appareil a lui seul pourra, avec un chronometre, consti- 
“ teur tout le bagage scientifique et geographique a travers la 
“ province, servant tout a la fois de theodolithe et de boussole 
“ pour I’inclinaison, la declinaison et Tintensite magnetiques.” 
If all Meteorological Observatories were supplied with this use- 
ful instrument, the mysterious periodical changes of terrestrial 
magnetism in the Far East would be much sooner revealed 
indubitably, than can be done by the solitary efforts of a single 
institution, although the observations be carried on in such a 
careful, intelligent and skilful manner, as at the excellent 
Zikawei Observatory ; only by many valuable observations in 
numerous localities and extended over long periods of time, this 
interesting and important problem can be solved ; a truth, 
beautifully illustrated by the Hexameter, which King Ludwig 
of Bavaria, caused to be engraved near a picturesque waterfall 
in the Alps : 

“ Gutta cavat lapidem, non vi, sed saepe cadendo” 

I believe I cannot close these pages in a more appropriate 
manner, than by the remark from the illustrious Humboldt’s Cos- 
mos (Bohn’s edition, Vol. II, page 720), that “ several times 
“ every century an expedition of ships ” (in conjunction with the 
fixed observatories ashore and land expeditions) “ should be 
“ sent out to examine as nearly as possible at the same time the 
“ state of the magnetism of the earth, so far as it can be in- 
“ vestigated in those parts covered by its ocean. May perma- 
“ nent scientific institutions (Academies) impose upon them- 
“ selves the practice of reminding every twenty-five or thirty 
“ years’ governments, favourable to the advance of navigation, 
“ of the importance of an undertaking, whose great cosmical 
“ consequence depends on its long continued repetition.” 
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THE FAMILY LAW OF THE CHINESE, 
AND ITS COMPARATIVE RELATIONS 
WITH THAT OF OTHER NATIONS. 


By P. G, von Mollendorff, Esq. 

T he following essay on the Family Law of the Chinese is the 
first endeavour to treat scientifically a part of Chinese law. 
The reason which led me to choose the family law w^as that in 
making extracts from Chinese works I found this portion of the 
law first completed. It may, therefore, serve as an introduction 
for a work to be compiled, viz., the Laws and the Legal Proce- 
dure of the Chinese. 

The interesting work (in German) of Dr. Samuel Mayer on 
the laws of the Israelites, Athenians and Eomans has furnished 
mo with many comparisons, ideas and quotations, as have also 
other works on Roman law. I have in addition, found of con- 
siderable use the essays anonymously published in the China 
Review, Hongkong, vol. V. (1877) p. 404-7 ; vol. VI, p. 64-66. 

Some sentences have been taken from Maine’s Ancient Law, 
6th edition, 1876, and from John Fergusson McLennan’s studies 
in Ancient History, comprising a Reprint of Primitive Marriage, 
an Inquiry into the origin of the form of Capture in Marriage 
Ceremonies. Ijondon, 1876, especially chapter II., p. 13 ss. 
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I am especially indebted to my friend E. H. Parker, Esquire, 
of H.B.M.’s Consular Service, for some valuable notes relating 
to the subject. 

Of the extensive Chinese literature on law, I have principally 
consulted the following works : — 

^ ^ Lii-lij the statute law and the ordinances 

of the present dynasty. 40 vols., 1866. The statute laws and 
some of the ordinances have been translated by Sir G. T. 
Staunton ; see Manual of Chin, Bibliogr. ISTo. 201. 

^ ® H Shuo~Vieh Lei-xn^n, collection of decision'^ from 

the years 1821-84 (Taokwang). 32 vols. 1835. 8vo. 

^ ft S In Ta-ch^inf) Lii-li An-yu, collection of deci- 
sions from the reigns of Yungcheng, Kienlung, Kiaking and 
Taokwang, 1724-1847. 80 vols., 1847. 8vo. 

A manuscript collection in 14 large volumes ; containing 
decisions from the reign of Yungcheng till Hsien-feng (1723- 
1851), compiled by law secretaries (gjg of the Governors of 
Hunan. 

Collections like this are extremely rare and valuable. 

In the arrangement of the subject before me, I have taken 
as a basis the Roman law ; as owing to its logical structure and 
general completeness this law has become a typical system, and 
has formed the foundation of the jurisprudence of all European 
nations. 
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mourning. 

B. — On Patria Potestas. 
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C. — On Guardianship. 

INTRODUCTION. 

The Chinese expression for family ” clda) embraces, like 
the Attic olKog-, all members of the same household, which 
stand under one head or ^ clda fu), without 

distinction, whether they have entered the family through mar- 
riage or adoption. It is obligatory that all members of the 
family bear the same family name lidmj). ^ Even with 
adoption a kind of quasi relationship is formed with the acqui- 
sition of the clan-name. 

At the oldest time of Chinese history the number of families 
may have been the same as the number of clans ; ^ the idea 
that there exists a kind of relationship between families bear- 
ing the same name, has lived to the present time (see below— 
Impediments to Marriage). 

1 As in India, Greece and Home, McLennan, l.c., p. 217, 

2 S Wells Williams in liis Syllabic Dictionary, p. 1242, dates back the 
beginning of family names to over 3000 years, without, however, quoting 
any authority. 
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A family is founded with the consummation of marriage and 
the expression ^ ch^entj chi a means to marry as well as to 
found a family. 

Within the family the Chinese distinguish four grades of re- 
lationship, which follow according to the proximity of descent, 
without distinguishing thereby between consanguinity and 
affinity. A genealogical table is given in the ^ 

vol. I., fol. 1-6. 

The slaves are also counted as belonging to the family, and 
their name chill slim^tzu has almost the same mean- 

ing as the Greek olKerTjg- (compare also the Latin fainiliaris 
and the French inaisoji with the same sense). 

As a relationship is always indicated by having the same 
family name, it may here be stated that the Manchus, whose em- 
perors have reigned over China since 1644, have not used their 
family names Jmng, Manchu Mia) since the reign of the 
emperor Kanghi (1662-1723), but only their personal names 
OS ming, Manchu gehu). The family names are, however, 
known within the clans, and the law concerning family names is 
the same for the Manchus as for the Chinese.^ 

A.— ON MAEEIAGE. 

I. — General. 

Marriage is regarded by the Chinese as something necessary 
and indispensible : and the best proof of this is furnished by the 
fact that, excluding those of the priests who are not allowed to 
many, it is scarcely possible to find a bachelor ; and an old 
maid is an extraordinary rarity. Chinese law further re- 
cognises the importance of marriage by giving a long list of 
marriage laws. We must add, however, that marriage is not 
absolutely compulsory, nor is celibacy punished, as was the case 
under Jewish law and the Attic Code of Solon. ^ 

The Chinese distinguish between two kinds of marriage 
which, not uncorrectly, may be termed connnhium and conciihi- 
natus. In the first case they are obliged to be content with one 
wife (^ who is chosen by the head of the family from a 

3 See Williams l.c. p. 1243. 

4 See Mayer Lc. vol. II., p. 28G : Among the Israelites each man was 
obliged to many and could be forced by the authorities to fulfil this duty 
until bo had a son and a daughter, compare Pollux HI., 48. VIII., 40. 

5 like the iloman law, § 7. J. de nuptiis 1, 10. — L, 2, U, o, 5, 
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family of the same position and circumstances. Concubinage 
is, however, at the same time permitted, and marriage with 
Beveral concubines cliHeh ) is allowed. The number of these, 
besides the one wife, is not limited by law, but only one wife 
is permitted. 

Whilst the marriage with the wife cliH ) is concluded by 
the parents of the two parties, the man is allowed to choose 
himself the concubines, who may be of low rank, even slaves. 
The concubines, without regard to priority of marriage, have 
amongst themselves equal rank, but are subjected to the wife. 

The husband has not the right of degrading, without sufficient 
reason, 6 his wife to the rank of a concubine; nor of raising a 
concubine to the rank of a wife while the wife is ahve. 

The wife is considered the mother of all the children bom in 
the family^”^ : and the reason for the greater number of marriages 
with concubines is barrenness of the wife.® 

II. — Eequirements for Concluding Marruges. 
a , — Absolute Impediments to Marriages, 

The attainment of puberty required by the Eoman^ and the 
Canon law, or of a certain age, as prescribed by modern 
legislation, as a pre-requisite for concluding marriage is not 
known to Chinese law. It is, however, an established custom, 
that men marry when over twenty years of age, and that girls 
are rarely given in marriage before their fifteenth year. But 
as there are many exceptions in the laws for the benefit of per- 
sons under fifteen years of age, we may consider the latter as 
the age required for concluding a marriage. Non -attainment 
of puberty, disease, or other defects (as insanity, deafness and 
dumbness, etc.) are considered impediments, if when entering 
into the marriage contract, no notice had been given of them. 

The right of having eunuchs is granted, besides to the em- 
peror, only to the highest members of the imperial family ; and 

C See Impediments of marriage. 

7 The same in Je\dsh law, see Mayer l.c. 11. p. 339 and in Moham- 
medan law, see G. Kosen in Zeitschr. d. Deutschen Morgunl. Ges. XXII. 
(18f>8) p. 543. 

8 Compare the Jewish custom, Mayer l.c, p. 339 : as it was considered a 
disgrace, if a wife had no children, the wife in such case induced her hus- 
band to take a maid-servant as concubine, the children born by such 
concubines were hers, so that she was not childless. 

9 Pr. J. de nuptiis 1, 10, — 1. 14 P. 23, 1, 1. — 4 P. 23, 2. 

10 Tit. X., 4, 2. Lib. sext. Pecretal, 4, 2. 
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as eunuchs only serve in the palace, it is, for this reason, 
impossible for them to conclude a marriage. 

There exist, however, eunuchs at Peking, who have had 
children before their castration, and who are allowed to visit their 
families from time to time. Cases may occur in which an eunuch 
who, by intrigues in the palace, has arrived at a position of 
honour may take a wife pro 

It is forbidden to take a second wife ch^i), as long as the 
first one is living. 

h, — Kelatiye Impediments. 

1. — On account of Eelationship. 

Marriage between relatives of all grades of relationship, is 
prohibited, no matter whether the relationship be one of con- 
sanguinity or of adoption. For the latter, however, in con- 
tradistinction to the requirements of the Eoman law, the 
prohibition does not hold good after the first adoption has been 
dissolved by a new adoption. 

It may here be observed that there exists no relationship be- 
tween the husband and his wife’s sister, as is the case accord.- 
ing to the canonical and, after it, the English law. Altogether 
there exists no relationship between the relations of the husband 
and those of the wife A 2 

In the Institutes of Menu it is laid down that a twice-born 
man {Le, one belonging to the sacerdotal, military, or commer- 
cial class, Menu X., 4) might elect for nuptials “ a woman not 
descended from his paternal or maternal ancestors within the 
sixth degree and who is not known hy her family name to be of 
the same primitive stock with his father.” Menu III. sec. 5, in 
McLennan p. 84. They (the American Indians) profess to consider 
it highly criminal for a man to marry a woman whose totem 
(family name) is the same as his own, and they relate instances 
when young men, for a violation of this rule, have been put to 
death by their own relatives, eod. p. 97. 

lielationship is always implied by the fact of having the same 
family name, M ^ ^ ^ ® T^uny lisiny pu wei him yiii 
people of the same family name do not intermarry. Consider- 
ing that for a population of 400 millions only about 350 family 
names exist, this impediment appears severe in the highest 

11 See G, C. Stent, Cliinese eunuchs, Journal of N.-C* B. of the R. A* S.> 
Shanghai, 1877, Nev? Seiies, No. XI., p, 143 ss. 

12 As in the Jewish law, see :&layer he. 11. p. 284. 
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degree. In the course of ages^® it happened, that whole 
communities in China were composed of people who had the 
same family name; so that men desirous of marrying had to 
look elsewhere for wives, and had to undertake for this 
purpose voyages often expensive. An expedient to mitigate 
this law had, therefore, to be found. During the reign of 
Yung-lo (1403-25) those families, who took part in the grain 
transport to Peking, received the name of military families 
^ CMn-chia), the others being called Jg ^ Min-chia 
families of the people. Since that time the distinction between 
g Chiui and ^ Min has been maintained and marriages be- 
tween a ^ Chiln and a Jg Min family bearing the same family 
name is permitted as the only exception from the above men- 
tioned prohibition. 

2. — On Account of Affinity. 

Marriage is not allowed with one’s step-daughter, with the 
father’s or the mother’s sister-in-law, with the cousin, with the 
sisters of the son-in-law, or of the daughter-in-law, with the 
sisters of the grandson’s wife, or with nieces. 

Further, marriage is forbidden with female relatives outside 
the fourth degree of relationship,^ ^ with widows of a relative of 
the fourth degree or with the sister of the widowed daughter- 
in-law, Marriages with widows of relatives of a nearer degree 
are considered incestuous. 

Decapitation is the punishment for marriage with the father’s 
or grandfather’s former wives, or with sisters of the father. 
Whoever marries his brother’s widow is strangled. 

3. — On Account of otuer Eeasons. 


To CONCLUDE marriage 

is prohibited during 

the legal time 

mourning. This is 

1 — For near relatives of the 1st degree 

: 3 years. 

„ other „ 

)) Ist 

3-5 months. 

2 — ,, relatives 

„ 2n(i „ 

9 

8- „ 

it 8rtl it 

5 „ 

4— “ )) j) 

„ 4th „ 

3 


Marriage with concubines, is, however, in this case not pun- 
ished, unless either the bride or the bridegroom is in mourn- 

13 The prohibition occurs in books as early as the &, ^ Tso-chuen and 

14 As in canonical law, cap- 8. X , 4,, 14, Walter, Kii’chenrecht § 310, 

15 In contradistinction to the Jewish law. 
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ing for a parent, or the bride for her late husband.’" It is 
considered a time of mourning for children or grand-children 
if father or mother, or grand-parent is confined in prison for a 
capital crime. In accordance with the principle of Chinese 
marriage, that the pater famUias makes the marriage contract, 
marriage is in this case permitted, if the head of the family in 
prison gives his assent. The usual ceremonies and festivities 
are in such cases to be omitted. 

Marriage is forbidden with a woman who has committed a 
crime and has fled for fear of punishment. In this prohibition 
is included marriage between an adulteress and her seducer. ^ ’ 
Whoever forces the wife or daughter of a free man to mar- 
riage, either with himself or with a son, grandson, younger bro- 
ther or nephew, i.e. with a JiUiis familias, is to be strangled. 
According to Roman law marriage could not be concluded 
between persons, who stood to each other in the relation of 
guardianship, as tutor and pupiUa. ^ ^ In China tutor and 
jmpilla are near relatives, as only relatives or adoptive parents 
are able to exercise the right of guardianship and to acquire 
through it the patria potestas. A runaway female slave is not 
allowed to marry, as she can be lawfully given into marriage 
by no one except her master. 

A widow cannot remarry without consent, as she always re- 
mains under patria potestas and as somebody is required to 
whom the purchase money may be paid. 

A widow, who has received an imperial reward for her faith- 
fulness to her late husband, is not allowed to marry again. 

Officials cannot bold office in their native province, perhaps 
for the reason that by this measure greater impartiality is 
secured. For tho same reason it is not allowed to them to 
marry a woman under their jurisdiction, or out of a family that 
has an interest in the performance of their official duty. ^ 


IG The same in Poman law 1. 1, 11 § ult.— 1, 12, 1. 13, pr. D. 3,2— const. 
2 C. 5, 9. Widows and their new husbands were punished, if remarried 
before the end of the time of mourning. 

17 Also prohibited by Homan law, 1. 26. D. de ritu nupt. (23, 2).— 1. 13, 
D. de his quae (.34, 9). Hov. 134 si quis autem c. 12, — by Attic law L. 
11 § 11. L. 40 D. ad leg. Jul. de adult. (48, 5), and hy Jewish law, see 
Mayer l.c. II p, 320. 

18 L. 50, 1. 62 § 2, 1. 66 D. de ritu nupt. (23, 2), C. 5, 6. 

19 A similar thought prohibited in Homo marriage between a praeses 
provinciae and a woman of his province ; 1. 57 pr., i. 63 D. de ritu nupt. 
(23, 2) ; hod. Th. 3, 11, Cod, Just, o, tit, 2, 7. 



RELATIONS WITH THAT OP OTHER NATIONS. 


107 


On account of inequality of rank marriage between officials 
and actresses and singing girls is prohibited. Such marriages 
are also forbidden to the sons or grandsons of officials of nobility 
with hereditary rank ( disparagiumy mesalliance ), the punish- 
ment in this case is degradation to a lower class of nobility and 
eventually loss of nobility. » ° 

Buddhist priests Ho-shang) and nuns ^ Ni-Jm), 

and those Taoist priests (5^ ^ Tao-jen) and nuns (Jg ^ Tao-ku) 
who do not shave their heads, are not allowed to marry. Only 
those Taoist priests Tao-sldhy also called jjjj Men- 

chu)y who shave their heads and plait their hair like other 
Chinese, may conclude marriages. 

A priest who obtains a woman under the pretence that she 
shall marry another, and who then marries her himself, is 
severely punished. 

Marriage is impossible between slaves and free women.®' 
Note . — It is not considered decent in China for a widow to 
marry again.®* Should the head of the family try to force her 
into marriage, she is not obliged to obey his potestasy 

but may remain with the family of her late husband. Should 
however the marriage be concluded, she shall live with her new 
husband, the marriage presents, or rather the purchase money 
paid for her being forfeited to the Government. 


20 There are in China 5 classes of nobility chiieK) : ^ kung, duke, 
houy prince, po, count, tzu, baron, ^ nan baronet. When the 

nobility conferred is not “ perpetually hereditary ’ each descendant takes 
one rank lower than his father ; so that the son of a kiin<3 becomes ftou, the 
Bon of a ftoii becomes po, and so forth, nobility ceasing altogether with the 
son of a tzu. hoa (I may be permitted to remark here) has generally 

been translat^by marquis. But this title is of limited use and does not 
express the rank of a hou as well as prince ; as m former times the ^ ^ 


chu-hou were feudal princes and not feudal marquises. 

21 See Mayer 1. c. II p. 301. According to the laws of the Longobards 
parents had the right to kill or sell their daughters, _ if fhey married one 
in Bocag^ Leg. Long. lib. II tit. 9, § 2 ; L. Rothari c. 222. 

22 Puchta, Ins tit. des rbm. Bechts. Ill p. 177 : it was decent according 
to the Boman national feeling, that a widow should remain single, unmra 
meant the same as castissima. She was highly esteemed and received the 
wi'eath of chastity. Val. Max. II c. 1 Propert. IV eleg. 12. The Israelites 
however were much in favour of a second marriage of widows, see Mayer I. 


c. II p. 322. 
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c. — Effects of the Impedbients to Marriage. 

Any impediment to marriage renders the marriage, as, in 
the time of Justinian, ^ ^ though already concluded, null and void; 
the impedimenta are always dirimenfia. Ignorance of them ex- 
empts the parties from punishment, hut the marriage is dissolv- 
ed. According to the sense of the marriage contract the parties 
who signed it are punished, if the marriage laws are transgres- 
sed ; but the husband and wife, are not punished unless they are 
sui juris. If the father, grandfather or uncle signed the contract, 
they alone are punished ; if it was another relative, he is punish- 
ed as principal, and the husband and wife as accomplices. The 
purchase money is in each case forfeited, except when the 
parties were ignorant of the existence of the impediment. 

A dispensation in cases of impediments to marriage is not 
admissible. 

Difference of religion has in China no influence upon mar- 
riage. 

III. — Betrothal. 
a, — The Contract. 

The conclusion of a justuni viatri/jionium has to be preceded by 
a contract,® 5 in which the amount of presents {arrhae sponsali- 
tine) and the latest day for concluding the marriage is fixed. This 
contract is made, and if in writing, is signed by those persons, 
in whose the bride and bridegroom stand; the 
latter never sign it, unless both have no older relatives ; this 
latter condition, and the fact of the son holding office, being the 
only cases, in which ?ifilius or ayz/m familiar becomes sui juns. 
This is the chief distinction between the Chinese and the Ko- 
man marriage. 

In Chinese marriage there cannot exist the animus rna- 
trimorniy the intention of husband and wife to form a connec- 
tion for life, which is the chief requirement in the Eoman mar- 
riage. According to Eoman law the assent of the pater Jam llLis 
was required, but could only be refused for special reasons; 
husband and wife, however, were allowed free choice. 
9 

23 § 12 J. de nupt, (1, 10). Cod. 5, 8. 

24 The Israelites also did not know of such dispensations, see Mayer Lc. 
II, p. 315. 

25 Known by the Eomans, Dig. 23, 1.— Cod. 5, 1 ; and by the Gorman 
law, bichhorn, ISocht&gesohichte S 51, § 183, § 321, 
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Among the Chinese the heads of the families choose alone, and 
the inclination of the principal parties is not asked. 

Before the signature of the marriage contract by the heads 
of the two families, both parties convince themselves of the truth 
of the statements regarding the persons of the bride and bride- 
groom, that they are sound in body and mind, and that they are 
noj too old. The festivities of the betrothal then commence. As 
lies in the nature of the case, the age of the betrothed parties 
is of no consequence.'®® If often happens, that a betrothal is 
made between friendly families at a time, when the bride and 
bridegroom are not over three or four years of age. 

&. — Effects of Betrothal 

The contact of betrothal gives both parties a right to sue for 
the conclusion of marriage.®^ The party who refuses to keep 
the contract is punished with fifty blows, and the court enforces 
the marriage. Inacase in which the contract was not made in 
writing, the acceptance of presents is taken as an agreement to 
the contract. 

The betrothal may even be maintained, if the family of the 
bride enters a second betrothal®® ; and only in case that the 
family of the bridegroom waives its claim, may the bride marry 
the second bridegroom. The presents are, in the latter case, to 
be returned. 

A forcible abduction of the bride before the time fixed for the 
marriage, is punishable; as is also a delay on the part of the 
family of the bride beyond the term fixed for concluding the 
marriage.®'^ 

A singular situation arises, if a jilius familiar enter a be- 
trothal during his absence from his family, his grandfather, 
father, uncle or older cousin, l.e. a person in whose patria 

26 Kot so in Koman law, 1. IT D. de spous. (23, 1): in sponsalibus con- 
traliendis aetas contralientium definita non est, ut in ruatrimoniis— si non 
sint minores qiiam septem annos. 

27 The same according to canonical law, but in contradistinction to 
Koman law 1. 2 § 2 D. de div. et repud. (24, 2); in sponsalibus discutiendis 
placuit renuntiationem intervenire oportere— const. 2 C. de spons. (o, 1) — 

1 . 134 B. de verb, oblig. (45, 1)— const. 2 C. de inutil, stipul. (8, 3y); actio 
ex stipulatu. 

28 The Roman law punished this with infamy, 1. 1, 1. 13, pr. § 1-4 D. do 
his qui not. inf. (3, 2); const. 18. C. ad leg. Jul. de adult. (9, 9). 

29 According to Roman law an action could be entered for delay of mar- 
riage without reason over 2-3 years, const, 16 C. de episc. aud (1, 4) const. 

2, 5. C. de sponsal, (5, 1) const. 2 C. de repud, {o, 17). 
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pofestas be stands, having, in the meantime, chosen a bride for 
him, and having signed the contract. If the son have conclud- 
ed marriage, the betrothal made by the head of the family is 
dissolved. Otherwise the contract made by his family takes 
precedence over the other made by him. 

c. — D issolution or Betrothal. 

If after signing the contract it appears that false etatemefets 
have been made by the family of the bride, then the contract is 
void, the presents are returned and the familias of the 

the bride receives eighty blows. The punishment for a like 
fraud on the part of the bridegroom's family is more severe, 
and the bride keeps the presents. Should the fraud be dis- 
covered after marriage has been concluded, an action for divorce 
can be entered. 

If the betrothal be dissolved before the conclusion of marriage, 
either through the death of bride or bridegroom, or through with- 
drawal of both parties {repialium voluatarium)^ or through an 
impediment to marriage just arisen, or only just come into no- 
tice, then the presents have to be returned. If the marriage be 
not concluded through the repudlum of one party, the party 
innocent of the dissolution of the betrothal gets back or even- 
tually keeps the presents. 

The fact of bride or bridegroom having been punished for 
thefts or fornication gives a right to cancel the contract. 

IV. — Conclusion of marriage. 

In China the church has nothing to do with the conclusion 
of marriage; neither are the usual ceremonies and festivities ab- 
solutely necessary for the conclusion of a justum matrimonium, 
as long as the consensus matrimonial is exists between those 
persons who sign the marriage contract. 

At the time of the conclusion of the marriage the bridegroom 
gives to the father ^ o of the bride the so-called marriage presents, 
which sometimes amount to thousands of taels. The conclusion 
of the marriage is therefore preceded by a purchase, which is no 
mere sham transaction like the Koman coemtio, but corresponds 
to the purchase of the ancient German laws and to that of the 
Jewish law. 3 1 By accepting the purchase money, the father 
of the bride sells and manumits his daughter to the bridegroom. 

30 The talmud says : the matrimonial purchase money belongs to the 
father. See Mayer l.c. II., p. 320. 

31 See Mayer l.c. II., 353. 
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When the marriage is celebrated ; the wife leaves her family for 
ever (ffl ^ c/i‘u cilia) and belongs from this time to the family 
of her husband, 3 2 i.e, she considers the parents of her husband 
as her own, and mourns for them legally a longer time than for 
her own parents. 

Whilst the purchase of a wife is called marriage (g ^ c/i'w- 
cli'i) the expression for the purchase of a concubine oi’ R 
li or mai chHeli) points to the inferiority of the action- The 
union is concluded without festivities. ^ ^ The punishments for 
transgressions against the marriage laws in the case of concu- 
bines are less severe than in the case of a wife. 


V. — Kelation of Husband and Wife to Each Other. 


Through the marriage the wife becomes, as was the case accord- 
ing to the law before Justinian^^ not only uxor, but also comes 
into the manus viariti, “She therefore ceases to be sui juris , if 
she was it, and leaves the patria potestas, if she stood under it. 
At the same time she enters the agnatic union of her husband 
like an adopted daughter; and especially comes into the position 
of an agnatic sister to his agnatic children. 

It is in consequence of the way in which the wife comes into the 
power of her husband that she acquires very few rights with 
the marriage. Though she shares the rank and the position of 
her husband (as the Eoman wives shared the di/ulfas mariti), 
she has no right to ask conjugal fidelity from her husband 
whilst she, by sinning against it, commits a heinous crime. 

It is a cause* for divorce, if the wife beats her husband, but 
the husband has the right to inflict corporal punishment on^ 
her. He is however punishable, if by doing this he inflicts a 
wound ; but he comes oif with a mulct, if he and his wdfe are 
willing to divorce. 


32 Accortliug to the Jewish law, the family of the mother is not called 
family. See Mayer 1 c. II., p. 2So . 

33 The same with the Israelites : wives with nuptials and with marriage 

bond, concubines (pdlegesh) without either ; the same holds good for the 
Oreek j it is diflereut, however, with the Roman pclliX, 1, 144 D. de 

verb, signif. (50, 10.) — Nov. 18 c. 5 

34 Mackeldey, Lehrbuch des rbm. Eechts, 14th edition, vol. II., p. 
206 ; comp. Gaj. Inst. § 49, § 108 ss., II § 80 ss. 

35 Mackeldey, l.c. IT, p. 274, note; Gaj. Inst. III. § 14, 24. Coll. XVL, 


^ 36 Unlike the Komans, IS’ov. 117 o. 9 § 5 : liceat mulicri propter haue 
etiam causam matrimouium dissolvere. 

37 See Mackeldey l.c. H., p. 274. 
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The wife owes the husband implicit obedience, and is not al- 
lowed to leave the house w'ithout his permission. If she act 
against this, her husband may sell her to another as concubine. 

Even after the death of her husband she remains in his 
family. ^ ^ 

The wife cannot possess property of her own, “ everything she 
possessed before entering into the inanus passes into the hands 
of her husband/’ 3 0 qq tPat even pjroperty inherited by her re- 
mains with the husband after the marriage has been dissolved. 

The questions therefore of dos^ jiaraphernaj pacta dotalitia 
and donatio inter viriim et uxorem exist in Chinese law just as 
little as in the ancient Eoman law. 

As the power of the husband is transferred after his death 
to his wife, the Eoman donatio propter nuptias, and the Jewish 
Ketubah (marriage bond) are excluded from Chinese law. 

AYith all his power the husband is not allowed to hire out his 
wife to prostitution,^^ although it sometimes happens that 
a man whose wife has not born a son and does not allow him 
to purchase a concubine, hires for a time the wife of another 
to get a son by her. 

VI. — Dtssolution of Makriage. 

Besides death and ynaximn cap it la dimiyiutio of husband or 
wife, divorce may be the cause of dissolution of marriage. 

a. — A divorce must take place, if there exists an impediment 
to marriage or if the wife commits adultery. The husband has 
in this case the right to kill both adulterers, if he surprises 
them in flaijranti,^- If he does not kill the wife, she is punish- 
ed according to law and then sold as a concubine, the purchase 
money for her being taken by the government. If the adulterer 
kills the husband, the wife is strangled. *3 


38 Similar the Roman law, 1, 22 § 1 D. ad miinicip. et de incol. (50, 1): 
vidua mulier amissi mariti domicilium retinet. 

39 See Mackeldey l.c. II., p. 275 ; Gaj, Inst, II. § 86 ss. III. § 82 ss. 
Elp. XIX, § 18. 

10 Gaj. Inst. 11. § 98 : si quam in manum ut uxorem reciperimiis, ejiis 
res ad nos transeunt. 

41 In Rome leuociniiim facore was ])unis]icd with infamy, 1. 1, 1. 4 § 2, 3 
D. de his qui not. inf. (3, 2)— 1. 43 §G-9 D. de ritu uupt. (23, 2). 

42 Compare Leviticus 20, 10. 

43 L. 43 § 12, 13 D. de ritu napt. (23, 2), 



RELATIONS WITH THAT OF OTHER NATIONS. 


113 


6. — A divorce maxj take place 

1 . — If both husband and wife are willing to dissolve the 

marriage ; 

2. — If the wife leaves the house against the will of the 

husband. Should she marry whilst absent, she is to be 
strangled ; 

3. — If the wife beats her husband ; 

4. — If the marriage contract contained false statements; 

5. — K the wife has one of the following seven faults ; bar- 

renness, sensuality, want of filial piety towards the 
husband’s parents, loquacity, thievishness, jealousy 
and distrust, incurable disease. 

The husband is, however, obliged to keep her in spite of one 
or several of the above faults ; if she has kept the full term of 
mourning for three years after the death of his parents, or if 
his family, having been poor at the time of the conclusion of 
marriage, has since become wealthy, and, lastly, if the wife has 
no other relatives to whom she may return after divorce. 

The effects of the dissolution of the marriage are the follow- 
ing: the marriage is considered as having never been concluded; 
the wife returns to her family, the children remain with the father 
and the purchase money is given back to the husband, except in 
the case that the latter was the cause of the divorce. 

Nothing is to be found in the Chinese laws regarding any 
offence on the part of the husband which gives to the wife the 
right to enter an action for divorce. 

YII. — Polygamy. 

As mentioned above the wdfe who maliciously leaves her hus- 
band and marries another in the fifetime of her husband, is 
strangled. 

If in the lifetime of his first wife the husband marries 

• another not a concubine ^ cliHch, as he is allowed to 

have as many concubines as he likes), the marriage is void; the 
wife returns to her family and her father keeps the purchase 
money, unless he knew of the existence of the first wife. la 
this case the money has to bo paid to the government. 

YIII. — Second Nuptials and Yiolation of the TiiiE of 
Mourning. 

Eemarriage of the husband is permitted even without 
delay after the death of the lirst wife. The widow, however, 



114 THE FAMILY LAW OF THE CHINESE, AND ITS COMPARATIVE 

against whose remarrying custom generally is opposed, has to 
mourn three years for her husband. 

If the husband has abandoned his wife, she has at the end of 
three years to give notice to the competent magistrate, who may 
then give her the permission to marry again. 

B.— o:n" patria potestas. 

I. — General Remarks. 

As was the rule according to the Roman law of the time 
before Justinian, all persons, who depend on a fater familias, 
either grandfather, father, uncle, mother or husband, stand in 
China under ijcUria j^otestas ; such persons are therefore either 
the wives of the pater familias or his sons and daughters or 
more distant descendants on the male line. The patria potestas 
is the same as the domini potestas, the power of the master 
over his slaves, according to the ancient Roman law. 

If a man has got a girl with child, he must marry her ; in 
the case of his already having a wife, he must take her as a 
concubine. But in any case, even if he is prevented by death 
from marrying her, the child is considered his legitimate 
offspring. 

Illegitimate children, who are not made legitimate per siih- 
set] liens onatrimoniiim m ^ ssil-tzli) and children of prostitutes 
M tsa-chung-tzu, vuhjo qiiaesiti) stand under the j)Ower 
of the mother, whose family name they bear. 

II. — On the rights of botpi parents with regard to 

THEIR CHILDREN. 

The qintria potestas o\er children, whether legitimate or adopt- 
ed, is unlimited. The father, or after death the mother,-*^ 
can do with them as he likes ; he may not only chastise, but 
even sell, expose or kill them.^* The latter occurs often 
enough, esx^ecially with girls, if the family is too poor to bring 
them up. Infanticide is not prohibited, but whenever it spreads 
too far, the officials issue proclamations against it. Moreover it 
is generally considered as blamablo and the voice of the people 

44 Therefore not like Gap Inst. I. § 104. — § 10 J. de adopt. (1, 11): 
leminss — nec naturalea liberos in sua potestate habent ; but the same as 
the law of the Visigoths, Mayer 1 o. II. p. 416. 

45 The same power was given the father by the Romans (§ 2 J. 1, 9 ; 
Gaj, Ins. I. § 55,) by the Gauls (Ciesar de Bell. Gall. VI., 19) and by the 
Visigoths (Mayer l.c. 11. p. 416, Lex Wisig. IV., 2 g 13). 
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is raised against persons, wlio carry the abuse of the father’s 
power thus far. 

The power of the father over his son does not cease as long as 
the father lives, unless the son enters the governmeut service. ^ » 
The father, wanting to exercise his rights over him, has to ob- 
tain first the assent of the Emperor. Over the daughter the 
power of the father exists until she comes into the maniis of a 
husband. If the marriage is divorced, the daughter returns 
into the power of her father ; as widow, however, she remains 
in the family of her husband. 


ni-~ON THE Eights of the Husband with regard 
TO HIS Wife, 

The wife follows her husband, wherever he likes to go and may 
not leave the house without his permission. The husband has 
the right to chastise his wife, but not to wound her (see above, 
the causes for a divorce). ^ He has not the right to kill her, 
except in the already mentioned case, that he surprises her hi 
flagranti delicto, 

lY. — O n the duties of the Children towards 
THEIR Parents. 

As LONG as the parents live it is the duty of the children to show 
them reverence and obedience hsiao-shun) and if neces- 

sary to nurse and support them.^o The son shall, if father, 
mother or grand parents, are over eighty years old or feeble 
and ill, remain at home, unless another son over sixteen years 
old lives with them. This command is specially in force for 
officials. As long as parents, grandparents, or husband are in 
prison on account of a capital crime, the children, grandchildren 
and wife are not allowed to participate in festivities and amuse- 
ments of any kind. Disobedience towards parents and grand- 


46 In publicis locis atque munerihus atque actionihus pat rum jura cum 

filiorum nui in 7ua gist rata sunt potcstatlbus collata i,it€rqiiic>^>re pauhiUim 
et connivere, etc., Aulus Gellius, Eoctes II, 2, see Gibbon, Rome, chapt. 
XLIV. (ed. 1815 vol. VIII p. 54.) , i tt ^ 

47 The same according to the ancient German law, Mayer H- p. 443. 

48 The same we find in the Israeli tic law, Mayer l.c. IL p. 440. 

49 According to the Mosaic law the husband was not allowed to cruelly 

illusc his wife, Mayer l.c. II. p. 382. u i om ^ i ii 

50 According to the Talmud (Kidushin 31a., Torch dea 240 ^1 and 4) 
the children are obliged to honor, next to God, thtii father and mother 
the most, and to muse and ^uppoit them. 
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parents and deficient support of them is on the motion of the 
concerned severely pimibhed.^ 1 Descendants are not allowed 
to enter an action against ascendants ; they are not obliged to 
denounce crimes committed by them or to appear as witness 
against them. This exemption extends to all members of the 
same household, even to servants and slaves. 

After the death of the parents it is the chief duty of the 
children to strictly keep the term fixed for mourning and to 
rigorously perform the sacrificial ceremonies on their graves. 
The coffin has to be buried, if at all feasible, in the native 
soil. ^ - 

Y. — Acquisition of Patria Potestas. 

Patrta Potestas may be acquired («) through marriage, (U) 
through procreation, (c) through adoption, or [d) through pur- 
chase, If the person who acquires patria jiottstas in one of 
these four ways, stand himself under patria potestas,, then he 
acquires it for his pater familias, 

a. — Bp Marriage. — The wife belongs after marriage to the 
family of her husband, and stands in his, ur in the manus of that 
person, under whose patria potestas the husband stands. 

h. — Bp Procreation. — Children come under i]iQ patria protest as 
of their father, Tvhether born by a wife or by a concubine. 

c. — Bp Adoption. — To explain this institution, most important 
in Chinese law, we take the Pioman law as a type. 

A man may adopt a person as son or daughter ; or if 
he formerly had sons, as grandchild, but not as brother, wife 
or concubine.^ 3 Ninety-nine per cent of all adoptions in 
China take place in childless families, and among these seventy 
per cent are adoptions of sons. Fifty per cent of all families 
iu China possess ado2)ted children (E. H. Parker).** The 

51 According to Deuteronomy 21, 15 ; Leviticus 20, 9 and V. Moses 
27, 16 even disesteem of the parents is to be punished by death, 

52 How dillicult this duty may sometimes be, was shown by the case of the 
late Taotai Fung, who went as far as Kansu iu the North-west of China to 
fetch the coffin of his father and to bring it overland to Canton, his native 
province. The difficulties of this voyage, on which many ceiemunies had 
to be performed, exhausted the son to such an extent that he succumbed 
when only half the voyage was completed. His brother took his place and 
continued, after the short delay pi escribed by law, the voyage to Canton 
with the two coffins, 

53 L. 37 pr. D. de adopt. (1, 7h 

54 Compare the law of Menu IX., 127, 159 ; the Hindu considers it his 
religious duty, to have a son, by whose means he may pay off his debt to 
his forefathers. If he remains childless, he must adopt one. 
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same that is said with regard to the adoption of the ancient 
Greeks, holds good for the Chinese : “ the dying out of a family 
was to be prevented, as by the desolation of the house the dead 
lost their religious honour, the gods of the family their sacrifices, 
the hearth its fiame and the forefathers their name among the 
living.” 

Adoption, like marriage and the ac^juisition of slaves, rests in 
China upon purchase, about which a contract is made, in which 
only the words wife, son, daughter or slave are differently insert- 
ed. The most frequent case is the adoption of nephews by the 
childless uncle. But besides this direct adoption there is another 
way to procure descendants to such uncle. The nephew marries 
a concubine, and the children born by her are regarded as grand- 
children of the uncle ; whilst the children of the nephew’s wife 
are the grandchildren of the nephew’s father. The Chinese 
call this method sJuiang-tiao, 

It being prohibited in China for officials to hold office in their 
native province, adoption becomes the means of avoiding this re- 
striction. The official in question is adopted into a family of 
another province, acquires a right of domicile in the province of 
his adopted parents, and may now hold an office in his original 
native province. In the same way confiscation of property is 
prevented by adoption, if such confiscation of property is immi- 
nent on account of the crimes of near relatives. 

1 — General Requirements of Adoption, 

As the main idea of Chinese adoption may be stated, that 
only children may be adopted out of families, who bear the 
same family name; as otherwise, as the Chinese express it, the 
difference between families would soon cease to exist. 

No special requirements are prescribed for the adopter, and 
the law fixes no age under which one may not adopt, al- 
though it is usual, that the adopter is older than the person to 
be adopted. Foundlings under three years old may be adopted 
without further ceremony. 


55 As is the case iu Roman law, § 4 J. de adopt. (1,11): minorem natu 
non posse majoreiu adoptare placet ; a loptiont'in eniiu naturaiii iiuitatur 
et pro monstro est, ut maior sit iilius quam pater* Debet itaqne is qui 
sibi per adoptioiiem vel arrogatiouem filium facit, plena pubertate, id est 
XVIII anuis praecedere. L. 40 § 1 D. de adopt. (1, 7). 
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It is permitted to emancipate the adopted, and to adopt him a 
second time. ° 

The wife, acquiring after the death of her husband his patria 
potestas, has therefore the right of adopting she has, how- 
ever, to ask the consent of the nearest male relatives of her late 
husband, for adoption as well as for datio in adoptionem. She 
has further the right of preventing the legitimate or adopted 
sous of her husband, from giving themselves into arrogation 
against her wish. 

It is not allowed to adopt one’s younger brother or one’s 
uncle, even if the latter is younger than the nephew ; for the 
same reason the uncle may not adopt a nephew, who is older 
or of the same age as he is. 

2 . — Special Refiuiremenis. aa, — Of Arrogation, 

Whoever wants to give himself into arrogation, must ask for 
the consent of the nearest male relatives of his former pater 
famillas. If he has elder brothers alive, their consent must be 
asked. In the lifetime of his father the son may give himself, even 
without the consent of his father or liis relatives, into arroga- 
tion, if the father is insane and poor, so that the son by the 
arrogation acquires the means to support him. If the father is 
far away, the son is allowed to be arrogated, but the father 
may, on his return, claim back his son. 

l)b. — Of the datio in Adojdionem, 

According to its nature the datio in adoptioneyn is properly 
speaking a sale {KPnflitio)^ to which only the consent of thepa^^r 
fayyiilios is required ; the person to be adopted is not asked ex- 
cept he be a son holding office. In practice however it never 
happens, that an adult married son is sold into adoption 
against his own free 'will. The wife of the adopted follows her 


oG Not so in Homan law, 1. 37 §1 D. de adopt. (1, 7) : eum quem quia 
adoptavit emaucipatum vel in adoptionem datum iterum non potest 
adoptare. 

57 The Koman wife had not this right, §10, J. de adopt, (1, 11) : femime 
qnoque adoptare non possunt. Const, ."j, C, de adopt. (8, 48} ; mulierem 
quidem qme nec suos hlios habet in potestate, arrogare non posse certum est, 
lu Egypt this right was conceded to the wife, see Mayer 1. c. H p. 427. 
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husband, but the children remain in the family of the pater 
familias. * » 

A man having sons of his own may not adopt a stranger as 
their elder brother, but he may adopt grandchildren as sons of 
his legitimate or adopted sons. After his death the latter have 
the right to dissolve such adoptions. 

Brothers may, after the death of their parents, give their 
elder or younger sisters into adoption, but not without their 
consent. 

Even after death a filius posfhumiis may be adopted for a 
person by his relatives or friends, in case that this person died 
without leaving male descendants. By special grace the Em- 
peror may do this for princes or high dignitaries, but in all cases 
with the consent of the male relatives of the deceased. ^ ^ 

3 . — Effects of Arrogation and of Adoption, 

The effects are in either case the same.^<^ The adopted be- 
comes agnate of all agnates of the arrogator or of the adopter. 
The adopted son has altogether a better position than the 
natural one, as he cannot bo sold without the consent of his 
natural parents, unless a second adoption be of real benefit 
to the child. He has all the rights of a son or a daughter. In the 
case of inheritance, natural as well as adopted sons take pre- 
cedence before all daughters. ^ ' Should the adopter get sons 
born after the adoption so that the original cause for the adop- 
tion no longer exists, he may retrograde the adoption, if the 
parents are willing to take back the child. The chiJd must be 
kept, however, if no member of his family lives, to whom he 
can return ; only officials may thus be left without family. 


58 According to Roman law the children of an arrogated person followed 
their father, the children of an adopted person remained with their grand- 
father. 1. 2 §2 D. de adopt. (1,7): is qui liberos in potestate habet, si se 
arrogandum dederit, non solum ipse potestati arrogatoris subjicitur, sed et 
liberi ejus in ejusdem hunt potestate tamquam nepotes. 1. 40 pr. D. de 
adopt. (1, 7) : quod non similariter in adoptione contingit, nam nepotes ex 
eo in avi naturalis retinentur potestate. — 1. 26, 27 D. ibid : ex adoptive 
natus adoptivi locum obtiuet in jure eivili. 

59 This adoption after death was also known to the Greeks, Demosth. 
c. Makar tat 1053, 12 ; Isjeus e.d. Hagnias 208, Is. e. d, Apollod. 179 (Mayer 


]. c. II, p. 429). 

60 Not so in Roman Law, 1. 1 1. 23 D. de adopt. (1, §3 J- 

(1, 11).— const. 10 pr, §5 C. de adopt. (8, 48}.— pr. J. de adopt. 
§13 J. de hered. (3, 1). 


de adopt. 
(1, II).- 
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The acloj'tted child being regarded as the real child of liis adopt- 
ed parents, these must give their cuii^ent, if the child wants to 
comiuence a three years' mourning after the death of his natural 
parents. An otiicial is not allowed to mourn twice three years, 
but only for his adopted father, as mourning means in this case 
withdrawing for the time from the oiiicial life, 

YI. — Termination of Patpja Potestas. 

iVith the death of the father, his pow'er passes over to the 
mother, and after her death to the eldest son, Tvho then has also 
power over his younger brothers and his elder and younger 
shters. 

u . — Without the icill oj the Father, 

The father’s power does not cease to exist in the lifetime of the 
father unless the son holds office. Except with the special permis- 
sion of the emperor the father in this case cannot exercise his 
power over his son. As mentioned above, the son becomes 
fjtiiisi sui juris, if the father is insane and at the same time poor. 

0 . — With the il'HI of the Father. 

(Excepting the case of the father giving himself into arroga- 
tion, so that his children come under the powder of lus arroga- 
tor) the father’s power may cease with the will of the father : — 

1. — By sale into adoption, by which the son acquires agnate 
rights in the family of his adopted father ; 

2. — By sale of a daughter into marriage, she becoming an 
agnate in her husband’s family and coming into his wanus ; 

B. — By the permission to enter a religious order. The 
children then lose their family name and leave the family 
connection altogether (fy ^ ch^ii chid); 

4. — By exposing the children in the tender age. The findei* 
may lawfully adopt them, if they are under three years of age.®- 
If they are older than three years, it is prohibited to expose them; 
and only the ways mentioned under No. 1 and No. 3 are left to 
the father to rid himself of his child. 

In contradiction to the Eomau law®^ the father may dissolve 
his power even against the wish of his cliildren. 


01 Sep Alabaster, the law of inheritance, China Review vol. V p 101-195. 

02 (hust. 2, 4 C, de infant expos. (8, 52). Nov. 153 c. 1 (non gloss.) 

03 Nov. 80 c. 11 pr. : solvere jus patriae potestatis invitis hliis uou per- 
lui-suui eht patiibus. 
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An emancipation in the Roman sense, by which the eman- 
cipated person becomes sui juris ^ does not exist in China. 
After the death of the father, the daughter becomes sui juris, 
if she is widow and has children, the son only in case he has 
a family. 

a--ON GUARDIANSHIP. 

If at the time of the parents’ death the children are still very 
young (under 7 years), and no head of the family exists who 
has eo ipso a right to the patria potestas, the fathers’ power 
devolves upon one of the male relatives of the same name 
(I^ ^ ^ M nj Using cU^ia cli^i), if no testameutaria tutela 
has been ordered. If no such relative exist, then one among 
the male relatives of a different family name ® ^ ^ 
tcai Using cliHn diH) is chosen. To be without any such re- 
lationship, is in China an impossibility. If after the father’s 
death the mother is unwilling to take the responsibility of the 
patria potestas upon her, such guardian has to be appointed. 

The guardian has the full patria potestas and keeps it, like 
the father, as long as he lives (with the above mentioned ex- 
ceptions). The property of the child, of which the guardian 
has the full usufruct, continues to be the child’s. 




AETICLE IV. 


THE STORY OF THE EMPEROR SHUN. 


By Thos. W. Kingsmill, 

F ollowing the example of the Canon of Yaou that of Shun 
begins in a very similar manner — ‘‘According to tradition 
the ancient emperor Ti) Shun was called Ch‘iing-hwa/* 
This name is equally inexplicable with the title similarly be- 
stowed upon Yaou, if we simply look at the Chinese characters 
made use of. Taking them, however, as simple phonetics, and 
following the usual rules of phonetic change)^ we find that it is 
in correspondence with Sanscrit Surya — the Sun in its glory. 

Shun’s own name tells us a similar story. He was introduc- 
ed to Yaou (Varan a) as an unmarried man of the lower people 
called in, modern Chinese, Yn-shun ; but the phonetic element 
in the former character ^ points to Wu or Vu as the original 
pronunciation ; and for the latter we find the sound s/ugi, in 
'purBy to tvasliy for instance, Sanscrit snd] and to accord^ 
complaisant^ Sanscrit s/ni to floiVy etc., representing the inverted 
combination s/i. WOsnu or Vu-shnu we may, therefore, con- 
clude was the most ancient pronunciation of the name, in other 
words Vishnu — the Lord of the Sun, — the wide-stepping, whose 
three paces comprehended in their fulness the earth, the atmos- 
phere and the sky, in the successive forms of Agni, Vayu and 
Surya. 

How this corresponds with the mythical elements of the story 
I shall show further on. 

The Chinese legends give us small information as to Wu- 
shun’s antecedents. He was the son of Kusow, literally, 
the blind old man, but whether to look upon this word as an 

1 Cfr. sur, to shine, in Chinese ^ chang, to illuminate, refulgent ; 
^ sliwang, light, sunny, pleasing. Hwa is simply phonetic representing 
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appellative or a simple phonetic, neither the test or analogy 
seems to point out. * According to Mencius, — a good authority 
on the ancient myths of China, Wu-shun was born at Chii-fang 
(•?Turvar), removed to Fu-hia (Harivartha), and died at Ming- 
thaou, (Mandara of the Indian legends) the site also oi T‘ang 
ch^eng’s battle in the Shang story. He was said to have been 
a man of the eastern tribes (I), as was Man-wang of the 
western. 

The name AVU'Shun has, of course, by the Chinese, been 
divided, and he is generally known as Shun of Yu or Wu ; but 
apart from the violence done to the legend, which calls him 
distinctly one of the common peojde, there is no need to have 
recourse to this interpretation. The older commentators, in- 
cluding the preface to the Shoo-king, apparently speak of 
him simply as Wu-shun. Occasionally, as in the Shd-king, 
V., XX. 3, he is called simply Wu, so that it was a matter of 
accident which portion of the name would eventually become 
his personal appellation. 

We may, therefore, content ourselves with receiving him as 
of concealed or unknown ancestry, and thereby save ourselves 
the necessity of enquiring, according to the fancy of the native 
commentators, by how many degrees of relationship he was 
removed from his predecessor Yaou. In this respect he re- 
sembles his analogue Vish?m in the Eigveda, who is as yet 
scarcely more than an abstraction, not having clothed himself 
with the personality of deity attributed to him in the Pura? 2 as. 
It was later in the Bn'ihmanas that Yishnu came to be classed 
with the Adityas or sons of Aditi, as great an abstraction ap- 
parently as Kiisow. 

Like so many other manifestations as the solar deities, Wu- 
shun was not allowed to come into the world without molesta- 
tion. His parents, we are told, hated him. Like Herakles he 
was to be set aside^ in favour of his half brother Siang (the 
Duplicate), and their main anxiety is to get rid of him. He is, 


»dfc invents a genealogy for Shun. His father was Ku sow 

W S’ sow’s father was ^ K’iu ngo, K’iu ngo’s ^ CJJ Ko mong, 
Ko moug s ^ King k’ang, King k’ang’s ^ K’ung shan, K’ung 
Shan’s tlie emperor ^ Chwan huk ^ from* whose father H ^ 

Ch ang i to Shun were thus seven generations. The genealogy is of the 
same value as that of the Hiung nu from Yil or the kings of Wu from T’ai 
\v ang— zero. 
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therefore, ordered to plaster a granary, to wliich fire is set. 
Escaping from the fire, he is directed to dig a well, when at the 
bottom they attempt to fill it up. From these dangers he is, 
as becomes his character, miraculously preserved. His brother 
designs to possess himself of Wu-shun’s peculiar attributes. 
‘‘ Let my parents,’’ he says, ‘^have his oxen and sheep; let 
them have his stone houses and granaries. His shield and his 
spear shall be mine ; his lute shall be mine ; his bow shall be 
mine ; his two wives I shall make attend me to my bed. Siang 
then went into Shun’s hall, and there was Shun on his couch 
playing on his lute.”^ 

Wu-shun is set to plough in the channelled fields by the Lik 
shan, the word Lik itself denoting the path of the heavenly 
bodies.^ His parents oppress him, and he cries in agony to 
High Heaven. His filial piety attracts notice. The emperor 
(Ti as before) Yaou sends his nine sons and his two .daughters 
to wait on him, and multitudes of the scholars of the empire 
flock to him. He plays the potter t‘ao) at the Thunder 
(Lui) Lake, or rather performs service yao) as the text 
apparently indicates. “ His four limbs had not even a tempo- 
rary rest, for his mouth and his belly he could not find pleasant 
food and warm clothing — sorrowfully came he to his death. Of 
all mortals never was one whose life was so worn out and 
embittered as his.” 

Such was the life of the hero whose fame now fills the pages 
of Chinese tradition. 

He was, according to the orthodox tradition, called upon by 
Yaou when the latter was failing in power and influence to 
assist him in ruling the empire ; but we find that he has little 
connection with the inundating waters, the management of 
which is still left to K’wan or Yu. 

Other traditions differ from that generally accepted as to tho 
relations between him and his predecessor. According to ver- 
sions still current in the latter periods of the Djow dynasty he 
was rather the superseder than the simple coadjutor and helper, 
as finally the descendants of Herakles supersede the successors 
of Eurystheus on the throne of Mykenai. Ourauos, as repre- 
senting the older gods has to give place to Kronos, so Yaou, 
his correlative has to yield the sceptre to Yhishun. The Tso- 

3 Meucius V. I. II. 3.; Dr, Lcgge's translation, 

4 Cfr. Sanscrit laksh, vukre, obscrvarc ; iaksha?m, nota, 
signum. 
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cliuen more than hints at the contrast between the two. The 
ancient emperors Kaou-yangandKaou-sinhad each eight worthy 
descendants who offered their services to Yaou ; who was not 
able, adds apologetically the chaen, to raise them to office. No 
sooner did Wushun become Yaou's minister than he placed 
them in high positions, to reduce the earth to order, and to aid 
the influences of Heaven; to promote the proper duties of rela- 
tionship, “ so that in the empire was order, and beyond sub- 
mission.”^ Four villains also lived in his time, apparently 
corresponding to those mentioned in the Shff, Hwantan, 
K’ung k4, To ngat and T'o t'it, villains, slanderers, obstinate 
and greedy. Yaou could not find it in his heart to put them 
away, but when Wushun became minister and received the 
nobles from the four q^uarters, he banished these four wicked 
ones, thrusting them out into the four distant regions to resist 
the (goblin) Limi. 

The Chinese euhemerists go beyond this. Some of them 
make Wushun dethrone Yaou and keep him a prisoner; raise 
Tanchu for a time to the throne, and then depose him, and 
thereafter allow no intercourse between father and son. 

Turning to the Shaking we find in rough archaic metre, 
mixed with more modern prose, the orthodox account of Wu- 
shun’s doings. 

** Setting forth the excellencies of the five Canons 
“ The five Canons came to be observed 
“ Entering on the hundred rules® 

“ The hundred rules were punctually administered. 

“ Beceiving his guests at the four portals. 

“ The four portals shone majestically. 

** Entering on the great Loka^ 

“ The impetuous winds, thunder and rain did not bewilder him. 

To him appertained the Sinenki (Chakra or Discus) and the jew- 
elled Wang (^angkha or Conch) 

** By means of which he regulated the Seven Directors, 

“ He sacrificed to the gods above® 

He offered to the six Honoured Ones 
“He sacrificed to the hills and streams 
** He visited the host of spi n ts. 

5 Ch’un t'siu VI. year 18. 

^ ^ Kwei is the equivalent of Gr. fcatpdf^ occasiOf opportunitas tern- 
ports. 

7 The great Loka ^ ta loJc) seems the equivalent of the Loka- 
loka of the Vishnu Purana surrounding the golden mountain Meru. 

Jt ® ti i.e. dei siipcri, used later for emperor, in old 
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** In the second month eastward he performed his circuit 
“As far as Tai tsung 

“He offered burnt sacrihces to the hills and streams 
“ He did homage to the Kegent of the East 
“He harmonised the seasons and months, and regulated the day. 

“He put in accord and fixed the meridians and parallels 
“ He regulated the five ceremonies. 

Similarly at the other sea sons he proceeded to the three other car- 
dinal points represented by the remaining three Yoks, finally arriv- 
ing at ^7gai tsu he sacrificed ? (^ yiHig) a bullock. “ He laid the 
foundations of the twelve islands, piled up the twelve mount- 
ains, dug out the rivers.” 

He arranged the code of punishments ** What reverence,” adds 
the author, “ that compassion should temper punishment.” He 
banished Kung kung to the Dark Island (Yao or Yew-chow) ; 
drove Hwantow to Tsung-shan ; hid Sam-miaou (Qambara) at 
Samwei; killed Kwan («p(5vo5-) at Mount Yu. The number of 
the villains here agrees with that in the Tso chuen, and some 
resemblance is evidently indicated in their names ; Hwantan (cfr. 
Sans. Vandi captivus) is in the Tso-chuen made a descendant of 
Hwangti, K^ungk’i (cfr. Sans, garb maledicere) of Shaou haou; T’o 
ngat of Chuen heuh ; and T’o fit of the ofi&cer Tsin ynn. So in 
Indian legend Indra attended by his faithful comrade Vishnu 
“ hurries off to encounter the hostile powers in the atmosphere 
who malevolently shut up the watery treasures in the clouds. 
These demons of drought called by a variety of names as 
Vrittra, Ahi, ^ushna, Namuehi, Pipru, Qambara, Urana, &c., 
&c., armed on their side also with every variety of celestial 
artillery, attempt, hut in vain, to resist the onset of the gods.”® 

But ^ambara has a personal history connecting legend with 
myth. Eigveda VII, 99, &c. describing the powers of Vishnu 
connects him with the overthrow of Qambara, as does the 
Chinese legend Wushun with that of Sam-miaou, in a manner 
throwing much light in the Chinese myth. “No one, 0 
divine Vishnu, who is being born, or who has been born, 
knows the furthest limit of thy greatness. Thou didst prop up 
the lofty and vast sky ; thou didst uphold the eastern pinnacle 


Chinese had the value of deus, Sans, deva, with which it is etjTnologically 
connected. There is no trace in the Chinese classics of the form ^ 

being used in the sense of Deus Suprcnius, 

9 Muir’s Original Sanscrit Texts, \ol. V. 94. 
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of the earth. Vishnu, thou didst prop asunder these two 
worlds j thou didst envelope the earth on every side with beams 
of light. Ye (Indra and Vish/m) have provided ample room 
for the sacrifice, producing the sun, the dawn and fire. Ye, O 
heroes, destroyed in the battles the wondeiful powers of the 
hostile Vrishagipra. Indra and Vish/m ye smote the ninety-nine 
strong cities of ^ambara; together ye slew, unopposed, a 
thousand and a hundred heroes of the Asura Varchiu.”^^ 
Cambara besides his mythical existence had moreover a 
legendary one, accounting for the second portion of his tradi- 
tional name in Chinese. The Chinese commentators ac- 
knowledging the individuality of the object of the legend make 
him the prince of the Three Miaou, missing the phonetic form 
of the word as disguised by the Chinese characters. In the 
Indian legend, then, Qambara assumed flesh and blood as an 
ancient aboriginal king, a dark-skinned enemy, who dwelt forty 
years on the mountains and possessed a hundred impregnable 
cities. These cities were desired by Divodasa who attacked 
them in vain; Indra came to his help and with Vish/m smote 
the cities and killed their ruler. In both legends exists the 
remembrance of a prehistoric combat with aboriginal tribes, 
^ambara lived in Udavraja, a country “into which the water 
flows as Samwei, the latter syllable apparently correspond- 
ing to Vraja of the other, is mentioned in connection wdth the 
Yokshui, the Weak, or rather Dead Water of the Yukung. 

To Greek mythology we must apparently go for the analogue 
of another portion of the story. The Canon of Yaou seems to 
hint at Kwan being the son of Yaou, as was Kronos of 
Ouranos. The jealousy evinced by Yaou of the other is not 
concealed. Kwan is grudgingly set to work to reduce the 
swelling waters. Kwan's rule, like that of Kronos, is not suc- 
cessful and he, like his analogue, is deposed in favour, tradition 
tells us, of his son; who finally succeeds in the person of Yu to 
the government of the Summer, g Hia region, or rather 
apparently ^ Hia the Bright, the kingdom of the gleaming Ilari 
or Vish?m, 

After twenty-eight years, i.e. passing through the twenty- 
eight lunar mansions, and so making a complete circuit of the 
heaven, the Emperor (Yaou) departed, the people mourning him 
for three years. Wushun proceeded to (the temple of) the 


10 Id. Vol. lY. 86, 
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accomplished ancestor on the first day of the first month. 
Assuming the power in his own person. 


‘ He traversed^ i the four Yok 
“ Bur^t open the four gates 
‘ Permeated the four inteiijgenees , 

‘ O, you twelve Hei dsmen said he 
“ Provide our food in due season 
‘Be courteous to the distant and control the near. 

“ Honour the virtuous, confide in the good ; 

‘ Oppose the artful men, 

“ And the Man and I will follow submissively.’ 


He following the example of bis predecessor enquires of 
those around him for a capable minister. Eak, Lord, (Sanscrit 
pig a honor, etc.) Yii (or JManu) is presented to regulate the 
waters and land. Yii does obeisance and wishes to decline in 
favour of Dsik (Daksha), Sit (Cesha), or Kaou yaou (Kuvera), 
but Wushun charges him to take the office. 

He appoints Dsik to sow the ground for the Limin, (Agricul- 
tural or Aryan men ;) Sit to instruct them in their civil duties ; 
Kaou yaou to punish the evil doers. Sin to be superintendent 
of works ; Yik (Vaksh) his general supervisor ; I (? Sara) to 
preside over ceremonies ; K^wei (? Garga) over music ; Sung to 
be his mouth-piece. 

The emperor said “ 0, ye twenty-two men be reverent 
according to the season, trusting to the merits of Heaven.” 

For thirty- three years Wushun occupies the throne, when 
the legend shows a diversity from the corresponding Indian 
story. Wushun desires to be relieved and calls on Yu to lead 
the people. In the Indian legend Manu is saved from the 
inundating waters by the interposition of Vishnu, who as a 
fish tows the ark in which the sage has taken refuge to the 
northern mountains, thence to descend and populate the earth. 
In Chinese story Yu or Manu himself takes an active part in 
draining off the water. 

Yu declines the i)roposed honour in favour of Kaou-yaou, as 
one in whom the Li (Aryan) men have confidence. Wushun 
praising Kaou-yaou’s administration as minister of justice 
insists on Yu’s acceptance, stating that in due time the appoint- 
ment of Heaven will fall on him. Yii still declines and wishes 
to refer the matter to divination, but Wushun, having previously 
consulted the tortoise and the grass, refuses. Yu after pressing 
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accepts, and receives the appointment at early dawn on the 
first day of the first month. 

Wushun charges him to attack the chief of the Miaou (^am- 
bara). For thirty years he carries on the contest but does not 
succeed, till Yik (Vacb) advises Yii to withdraw his troops and 
try persuation. In seventy days the prince comes to make 
submission.^ 

Scarcely inferior to Yu in the legend is the place occupied by 
Kaou yaou, and here the Greek version of the legend again 
comes to our assistance. Plouton the king of Hades cannot 
be separated from Ploutos the wealthy. So in the Indian 
story Kuvera is the god of wealth. “Hence,” says Cox (Aryan 
mythology II. 319) “as containing the forms of all future har- 
vests this unseen region becomes at once a land of boundless 
wealth, even if we take no thought of the gold, silver and other 
metals stored up in its secret places,” Its king is the 
“ wealthiest of all monarchs, and must be addressed not as 
Hades the unseen, but as Plouton the wealthy, the Kuvera of 
the Ramayaua.” 

In the Chinese version we are not reminded of the wealth of 
Kaou-yaou, hut the Shuking is full of his uncompromising 
justice. He employs, as minister of Wushun, the five pun- 
ishments, and the five banishments with their several places of 
detention, for which three localities are assigned. He is closely 
associated with the Sze-yok ; apparently the Euler of Hades, 
though from similarity of sound seemingly confounded with the 
Sze-yok, the four sacred mountains. 

Wushun in many other particulars recalls the legends of the 
west. Like his analogue he must be wived, and accordingly 
Yaou bestows on him his two daughters ; a proceeding which 
seems unaccountable to the Chinese, but readily explained 
when we find that the legend is but one of a series, each 
marked by the same peculiarity. These names, we are told, 
Were Wo wang the literal equivalent of Sanscrit Ahar the 

r correlative of Vach the goddess of speech, equivalent to the 

ureen l^eitho, appears here in his natural character. Like Vach Yik has 
above, the lieutenant of Wushun, calculating 
selecting, and having authority over all living things (grass, trees, 
u s and beasts). In a somewhat similar capacity, while Yu drains off 
teaches the people to eat flesh. So Vach is instrumental 
elpmate of Prajapati in the creation of all thiugs, traversing and 
pervading the universe. ^ ® 
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day, and Niiying apparently connected with N'akta, 

the night ; both naturally daughters of Ouranos, the overarch- 
ing heaven. So Herakles is matched with the fifty daughters 
of Thespius, and Appolldn pursues the gentle Daphne nor is 
constant to her. The Hindoo legends of Krishna and the 
maidens recall the same tale of the ever vivifying sun. 

The Chinese myth is, however, broken off abruptly by the 
entrance of Yu on the scene. The celestials (Ti) give place to 
the human progenitor of the race, and Yu and his successors 
appear as simple Wang’s. Hence Wushun’s son ShangK’iuen 
retires into obscurity. 

Nor do we learn much of the death of Wushun. The halo 
surrounding the departure of Herakles is not here repeated. 
He ascended, we learn, to the upper regions and there died. 
Before his death he dwelt in Ming ti’aou, i, e, Mandara one of the 
buttresses of the golden mountain Meru, and died in Mount 
Tsang-wu, the Sringi of the Indian cosmogany. 

Indeed nothing is more conclusive as to the extra- Chinese 
origin of the early legends than the evident coincidence of the 
geography of the Chinese stories and that of Indian tradition. 
The Vishnu PuraHa gives a scheme of cosmography in which 
we can detect many resemblances too close to be occidental. In 
the centre of the universe is the golden mountain Meru, the 
Mffng of the Yukung, North lie mounts Nila, Sweta and Sringi, 
the latter the place of Wushun’s decease. South we have 
Himavat, Himakuta and Nishadha. Between the ranges wo 
have the different varthas ; Bhurata^ Kunpurusha; Harivartha, 
Fuhia of Wushun; and north of Meru, Kamyaka; Hiranyuga 
and Uttarakuru. 

Butressing Meru are to the east Mandara, Mingti’aou of the 
legend, famous again as the site of T’ang ch’eng’s great battle ; 
south, Gandhamaduna ; west, Vipula ; and north Saparv^a, 
from which flow respectively the four rivers ^ita, Alakananda, 
Chaksu and Bhadra. 

The attributes of Wushun are equally clear. The Siuen-ki, 
revolving disk, and the Yuk hang, gemmous balance, tell them- 
selves of the discus and conch of Vishnu. His shield and 
spear, lute and bow are as characteristic of AppollOn or Krishna 
as of the Chinese hero. Strangely enough he is absent from 
the Book of Poetry, Wu wang and Chow kung in it adorn the 
dawn legends of the conquering race. Wushun in fact appears 
to have belonged more especially to the elder Aryan tribes who 
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had effected a settlement before the battle of Mukye gave the 
opportunity of founding the first Chinese kingdom ; and the 
legend was probably worked into' the tangled net of so called 
Chinese history, when the policy of the Chows dictated an 
amalgamation of all the immigrant tribes to found the first 
Chinese empire. 

If any trace of legend, characterizing by that term the first 
remembrance of actual events as opposed to myth, still sur- 
vived at that period, it has long disappeared. The tale of Wu 
shun affords no historic ground to assist in building up the 
fabric of history. Our messenger sent forth most fain return, 
for the swelling waters of forgetfulness still p>revail, and in the 
words of the Shaking overtop the mountains. 

JN'ext, however, to reconstructing history is the advantage of 
shattering false beliefs. The unquestioning faith placed in the 
credibility of the so called early records of China has not a 
little tended to confuse our notions of early history. It is at 
least something to know that beyond a certain point we cannot 
go. The very knowledge that the early stories were myths, and 
the experience gained in comparing them with their analogues^ 
will serve us in good stead when we come to enquire what light 
is really thrown on the early history of mankind by the archaic 
records of China, 
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